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The tliird Volume of ihe Cretaceous fauna of Southern ladta, embrMmg 

the bivalvcil ^^fijllusca, is now completed. This class affords just as perfect 
cndence of the ainaziiii,' ridiacss and extent of the MoUuscan fauna of that 
period, as either of tlie preceiUng, No less than two hundre<l and forty-three 
species representittg eighty-five genera will be found described in the following 
pages. 

In the present volume, even more fully iliau in tlip pnTPflin?, flic rraiier 
will find himself indebted to Dr. Stuliczka tor a lull, elaborate and careful 
lenev of tJia whole claw of Pdec^-poda, in irbieh the analo^eB of the isoent and 
fimU tepnseatatiTes are My diBeuflBed, m vdl as for TB17 carafal liats of all 
known oetaoeoiu ItsvalTes. None but those who have Hiemflehrea attempted 
Bodi a TBview can appredate flie aDanrnt of laimiz bTobed m this miAff> 
taking, but every Btodmt will giatefnlly acknowledge the value of eaeh 
ooniaribatioiis to Scienoe. 

The BaMBKmiDA wiU be the next daae to be iUoBbrated, and aro now 
ui hand. 

THOMAS OLDHAM. 

Gsoii. Busy. Otvuxt Calcotsa. 
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In iaintduoiDg tiie third volame of tlie Sontii bdioii cvetaioeoiis fiMsUs, con. 
tainiag ft monogisph of the Feleaypoda,* I hare tmt for ramules to moke. 

A ganeral historical sketch, witb some uotc8 on tko diiTcrcatdiwaesof ]f(dllll(»i 

was gXTcn in tlio iufroduction to the Gastropoda fVol. TI of Crnfnrcous f^lUU), 
PaloBonfcoiogia Indica). I have notliing importaxit to add to those n oti ^.f 

The monograph of the Pekoypoda itself, strictly speaking, oonsiiits of three 
iBTUoins: 1, » wfim of all the Jaunm (to me) leeeuii and fbna gwen; 1^ m 
mmmtaan. of all fhe eretnoeow Rpedea; and i, deacnptions, aocompaaied with 
figures, of the species known to occur in the cretaceous deposits of (he Tricliinopoly 
and South Arcot Districts of Southern India. A £ew WOtda on each of these 
dinsions wiU sulUui^ iu ibo way of explauatiou. 

1. It may perhaps be thought prcsumptoona on my part to undartalce ao 
important a mdc aa to levleir all iheloBOwn fbnil and reeent senem of FeiaflTpoda. 
No one will Iwaltate to admit that a work of this kind is most difficult, and I can 
only say that 1 Imve diwlmrsr«(l the- tltify a"^ l;isf: T r>ouM with the mateiuls at my 
disposal, both in respect of specimens and literature. 

Him MBMiii wb7 I imdBitock ^ woilc atoU veea aereraL Wlien I entered 
upon the exomioation of the South Indian Cietaoaoua Pdecypoda, I fbund, that 
neady all the prinoqpol groapa in this cbss of l^Iollusca were represented among 
them. The importance of a correct generic (Icti iiniiuiMon, and the necessity for a 
comparison of scTcrnl of tlic ?perff;s with others, known from different oountries, 
were obvious i they were in fact rendered essential by tbA materiala of oar 
eoUeotivn. But Che diiBcidfy then araw npm irliat Ihmb the ymtk. sboold be 
ezeoatad. E. auLA. Adama* ''Genein of xecent UoUnBca," appeared to me the 
only woric which I could follow, as I have already hnd occasion to observe 
in mf infcrodnetioa to the QaatropodA. Oiieon'a Manual, the only work which 

• CoiKhi/tra, Bimlfiii, Lamelliiraofiiata, fc, of other lutliore, s«o furtlw* v- ^ ^i' ' 

t Ol«crT.t«n« on clM.ification of MoHawi, Mch w tho« I.,- Profc aiiick« puliU.lirf m Uio (Wiiui JourttJ>i 
of Indiutrj-, Scieooe. and ArU W im7, have retj UtUe MiKna- upoa Oft tAmm *t tb» nlqafb Smm gtbOT I 
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treats tlic frssil in coanection with the recent forma upon the same basis, is 
incomplete, and in many cases the zolatioju rf ttiB filiaQ. to necot ^pet Info 
been witbetr niitikaa. So fu, UMrefim, u tlie ImSStea ' sptdM, «ikI otiim 
Kqnbed fix eompBriaoB, ven cgnfiwmri, a sooeadty aroae for a reiririoa of tbo 
generic groups to which they beloiifrptl. Tltf rrft^onocs (o t!ie Crctnrpous 
Pelecyx>o<la in general somcwhnt eiilar^od tbr ,sc'op<' of tliu undf'rtaking. and it 
app^wed to me then that with a iittic additional inlbrmation, the worli might 
praiTO a TBiy veeAil oonfflation. I do not lientatft to aoj fliat I was also greatij 
MMOQiagedinoKiTiayoitttliia xeTieir>7l]ie many ftmmlda o^ndoiv which haA 
tmdbed aw xegaidiag nouIh nview* alueady ginn of lome of the finniUM of 
tlie€te8tropoda. 

It must, however, be observed that this '*©view of the genera' does not pretend 
to be more thaa tho word ezpioiMB. Ethh aa ftt ae aompleteDeBB goes, the list 
imwt be jndged only TrithieferaBeetothemBtedabatmy^^ Iirnlilliid 
been able to oall It a leridon, but suob would hxn veqniied a gseat d^al note 

time, a far superior anatomical and oonohological knowledge, and essentl&lly an 
examination of tj-ptenl species. WhcreTcr thf^^io were aoc^sRiblp to mc, I htiTo 
not omitted to make my characteristics as detailed as I believe to bo requisite lor 
purpowa of dete rmhi at ion . But in a large nnmbar of caaea my only resources 
were the eoattaead notes published abont the -raiiooa g«aera, or the bnbf ohaiao* 
teristics, which, when based upon impeclisot fossil spedmena, aio neoeMBcily' iheiin* 
Sflves imperfect, and, I am sorry to my, often only too much so. My olQMt, 
therefore, has necessarily been limited priucipiilly to ^nvinu: a r<>view of the prc^smt 
state of our Jenowledge, leaving the completion of this to those who have more 
o^^crtunities of examining i^pM apwamens. 

I banUr need to add that I win be greatly indebted ftr a notioe of any 
corrrctioTis or omissions which may be pointed Oat to me, and will give them 
publicity with the least possible delay. 

The general classification into orders, and partially also ibat into familiar Sza., 
difbre oonaidamUjr ikoin that leooffded in vaj tOnet work on Conobology. l hare 
taken edvanfage of the enmioation of fiie animala of a great many species in 
Tirioiw groups, and this in connection with thfi study of the fbsafl ftw^n^ 
snt^cstcd some alteratioQe, which I have been anxUma tointrodqcein CbeeUud- 
fication. 

Bvery one acquamted with this subject will be aware, that it is most difficult 
to aoange tiie Felecypoda into weU defined natural groups. The characters of the 
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fhdii mamat ihMfi In brought into haniumy with those of the animals. Thus, 
forinstUMse, the shells of tbs Tatmudm thaw a great lelatian (o the w^/v.^^.^ 

while the animals are most closely allied to the Tmlubibm. ^ (^, the 
of a Lulrarm is that of a J// -, \n liile tbo slif ll in its hinge chanustcr is a slightly 
modi&wl Maetra, The animal of Gijucohouta also mcrablcs that of the MriD^s, 
whSIb Am tlidl b ft mnewbat modified Petricola. As liw as it was possible atten- 
ibm hu been paid to the anatomioal ohanotan, but ihwe wara not aUoired 
altogether to supersede those of the shells. 

In order io facilitate aa insiglit, into tlio systi^matical arrangement U hflie 
oanied out^ I append (see p. xv et seq.) a list iu v>-hwh all the divisions down 
to flmgeiieBi, aadin moit eaaes also io sub-genera, with the tjpioal species ^ 
each, ero entered. Thia will form in certain napect* a aiq>pleiD«iLt^ as tlia wftm— 
of typical species have not in all cases be^ lafaiB w l to la tits fa yt Jt viU be Men 
from (Ms list that I have claasod all the known Pelecypoda into 10 orders, 46 
famihes, and 530 genera, the sub-genera not being' specially mimbcrrr]. How far 
this arra n gem e nt wiU find approviJ from Gonchoiogists further researches must 

2. IVUh nfetenee to flie eenaid dtTiatou of the wmk, jimrioittlyalludedi in, it 

TTill bp, I think, convenient to the student to find the lists of cretaceous Pelecypoda, 
lately published, and partially stUl in pros^ss, by Prof, rictet ia bis Pal. Suisse, 
rendered more complete. I have suppUed several omissions in that work, though 
I hove bat little doubt that (here are many gaps yet to be filled vp. Ify lilts 
aniat be eoDsaitto& toigethsr with thoae of Itaf. Fiote^ fl» I boTO not deemed it 
necessary to swell tbe noord by a repetition of those references to the literature 
of the subject which arc already nccura+ply given in Piotet's elaborate accounts. 
Ihe species of only the last few families have been compiled independently of 
that tpodc SuggcstioDs re^rding the oarveat geoerie detemiDatioii of the 
fiNtaaeouB speeies, so fiur as materials, or desolations and illustratioos, admitted, 
have been embodied in the lists. 

3. The ilcsiTipf iniiH of tlio Indian ei-ctapf(ous species liave been framerl with 
those details believed to be necessary for their identification. Improved maiciials 
wiU natonUly call fov additions, bnt wban then were too imperfeot fi>r purposes 
of identlflcatloD, sepaate apeoiilo names bsTO beea omitted i a figoie of tlw ape- 
dmen was, however, usually gifen. Some conchological and geological details 
nro niificerl in thr mmmiay on. tbe genecsl obaiaoter of tho Indian cretaoeons 
Pelecypoda (see p. 508), 



vifi PREFACE. 

Before coocluding tbcse general n marks, i tkiuk it desirable to make some 
ob«!rvatioiiB regawBng ti» long vexed iiuflitiiw of tiejprioritjf qf lumm, m ndw 
to juitify the pmeedun wlikb I hxn adopted in the aalnaquant xenvdji. 

Ssvml years sincQ the •ttention of naturalists was drawn* to the incorrect 
interpretation of the law? whicli sliould regulate ihc- priority uf names iu Zoology 
and Botany. The in novation of accepting prc-Linncan names was a few years 
ago Bomowhat hastily accepted by a nnmliar <tf natmliKtB and (tttially carried 
onli NgBidtott of enjQaog dae; bat it luu eqiully hagtSij been, abandoned bjr 



The Britisli Association Conunittec domed a rule tliat the 10th edition of 
Linuo's Syttenia Nutura, published in IT'S, sliould be taken as the starting point, 
and that no names given prior to iiiat.date should be adioitted as possessing right 
to pricrity. So &( ae qiedBio hbbm mo oonowne^ at kait in Zoology.t Um 
mlo my hAIj 1w legnded aa cozreoW) bnt it I* deddedly not ao with legaid to 
goneiial naiiiee. I wmot beUere that the rule will ever bo wxM^ted b|f aU 
naturalists in that general form ; it is cci tainly not a Lnoican rule as it is supposed 
"by many to lie. The nilps wbieh sliould n ;,'ul.ato priority of generic mniet had 
been eslabiishcd with very great detail by Linnc himself iu Lis Phil. Botanica, 
§$. 810— S50, pnbBahed ia 1760. Some of tiiese irere afterwuda "^Iwfaid by 
Linsd Unnel^ and a few oQien» being impcaetioaUie^ wcve aupeneded by othn 
nlea, bot tautt of them have rc^gnlated science since their publication in 1750, 
and arc in force up \rt tbo prownt day. I have but little doubt that we are 
perfectly entitled to go even further back than the year 1750 ; in fact, I beliove, 
the lespeot dm to tbe Ubonn of liainner naturalists dictates tlm, and the more 
we beoome aoqiiaiiited with tiie'niany oldlitomy tnaBon^ the gNoter will bo 
the nnmbw of Ibose who will piy tespeot to then. It appeaia to mo that the 
da«p for the ncrrptnnrp of generic names should be extended as f:u- Lack as 1G99, 
the time of writing of Luidius (Llwyd), who was immediately lalluwed hy .Taraos 
Fetiver and Rumph ( Amboin-Eariteitkamcr) and others. This in a jioiut which 
ystreqaJiesTeiydoaeeQnmiaation. binooaae, howeror, are wc cmitleii to set 

• I refer priiu:ip»Ujr to Mr. Mfircli'. pupera in Um Aim. ani ll«g. MtL HM, t8S7, Sid Mr., foL IL and k 

JUUktiiooL laotUr, 1808, vd. XV. — — 

t 1^19 utioU be tlie projicr date fiw Botun.T. 

: The rulo of biDotnioiil uuinmcUtui* u not. sulijtet to «oy »H«H'll M If tbi qilim nUck ■ DW Mk dkll 

inttodawtl iu nm»joCTc« of tbc uau gf .ub-gsomc nau«, kj -MA . ^4 1. ^4 , ^^f^m -r-*^ » ^ .TV^ 

cluture bi iiroibiwsl. ' ^ * 

A^ip, iiy 0*,^ h ita o«taa^ 
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KSOn tba rnkg defined- m laani's PhiL Botanica of 1760, and names published 
•iter Hat daia, tint betwsea 1750 and 17S8j dunild not on that aoooimt alooe 
be da q wl ifi e d to compete with the inbi of pdovily, af whlah^ aa we kooir, ttiam 

nrr n i^reat many. Xo one ^vill advocate the idea that mere names without dwcHp- 
tion or illustration sbould be accepted, unless they refer to a well known species 
quoted aa the ijfe of the genus ; or that such oompoand names as 'Calinus laclut' 
or 'JStn kmgwrkif ou^t to bo j&tfoduoed* but what naoonaUe objection can 
be Milartabfld agaiatt namea of Klein, audi aa I^piiramt, CSfibm, Zageiu, 
Aeicula, Vola, Badula, and nuay odieraP Thoy arc characterized, aad oneor 
two species of each arc figured in a work spedftUy dovoferl t-i ConclioloirT ; they 
are designated aa • genera' and arranged in classes and sections by a man who it, ay 
ftn^bo cooaidtarad the gnateit conoholoigut of his time. This work wit h a little 
alteiatkm would in nutigr napeota bare done honor to • oonohologiat of SM> yean 
ago. Some of the generic grciips first propoaed hi the T f^w rkaWo *T ™**«»t'*1' 
Metlioflt Ostracolo^i< ;i* n^oio rp-iiitioduccd into our systems only very recently, 
when by a more comprehensive study of the ahella and ftT in im i' h their cozroctuess 
had baoame >»<eatablighed. 

Klein aa » xuitaisliati, poaaeaaing detailed knowledge of natntal history objeda 
and the ability to olaaaify tbam, wia fu anpadoK to Iiinn6^ OTon in 1931, when 
he published his • Naturalis dispositio Echinodcrmatum,' while the 1st edition of 
Linnet's Systems Natum only appeared in 1735. Scarcely miy naturalist at the 
present time would think of objecting to many of Klein's genera of Echinoderms» 
whyfhenahonldtiieooDohologists doaotobia geDCBaorabdlBp BTeninl7B8,the 
tiaie of Eleitt'a pablicfltion of bia Tent Meth. Oateao., Linn4 haid)^ poaseaaed a 
■hadow of Klein'a OOndiological knowledge, as may bo readily seen from the 
Museum Tt ssinianuni, wbicli wixi also puLlished in 1763. Linnd never desired that 
his names should supersede tho&e of otiier naturalists wcffMiig before him, a« is clear 
from § 8il ef his fundament. Sot. Linnd's name atanda tu too high Jbr any 
oaetoattgnqittoeidipaehialaboiiietnaatiinlaGienibej but MAreh joatly lemarka 
that when Linni did «M"it any geneiie pmf h^, or did not aoknowledge them, it was 
eithnr from want of acquaintance with the published literature or fmm aitunl want 
of knowledge of the objects ; for he bad, until shortly before the publication of 
his loth edition of the Syst. Nat., only a comparatively insignificant colkctiou of 
■heUatoeonauli 

I leadily admit thai we eonnot diaiegaid the ao-oalled pioiity of general lue. 
When annnie haa been uaed for nearfy n oentmy in all boolia cf natural adenoe^ 
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while another, perhaps published one or two years previously, had the misfortune 
never to become known, it would be imwiso to cancel the well known name and 
to replace it by another. It is to be regretted that Klein's labours were so little 
acknowledged by our old veterans in conchology, as, for instance, by Lamarck, 
who clearly used Klein a great deal, but subjected almost everything to some 
change or other. If Lamarck had worked out conchology, as regards generic 
groups, in the spirit indicated by Klein, he would have advanced our science by at 
least SO years. Ilowever, I will not now dwell upon this subject ; tho facts are 
well known. The system of disregarding tho generic names given prior to 1758 
is not adhered to even by tho otherwise strictest devotees of the rule. I may 
among many celebrated authors only quote Deshayes, who admits Adanson's 
genera Fedipea and JVerita, although they bear the date 1757; and surely no 
sensible man would object to the propriety of this. Others accept still older names 
unconsciously, but agitato equally ignorantly in favor of the rule. 

Another not less important point to which I would briefly aUudo is, the case 
relating to a generic name having been proposed to include several varied gpeciea, 
where tho type of the genus had not been particularly pointed out. The rules on 
this question have been also partially established by Unn6 (in PhU. Bot.) and were 
emended by the Britbh Association Committee. It is, however, surprising to meet 
with the inconsequences in reasoning which occur io carrying out the provisions 
of this rule, particularly in fossil conchology. 

Let us take an example : In tho second edition of his Paris basin fossils, 
Deshayes argues, in accordance with the above quoted rule, in favor of the pro- 
priety of retaining the generic names Capta of Bruguier, Psttmmobia and Sangui. 
nolaria of Lamarck. Donax of Linn<5, and many others, under which species had 
been described which no conchologist would at the present time dream of placin- 
m one and the same genus. Mr. Deshayes himself is, however, not consistent i^ 
his argument. 

Schuhmacher proposed in 1817 a new genus. Oaatrana, referring to it two 
species formerly known as TeUina Abildgardiana and Veiuts monslrosa. Shortly 
after it was discovered that the latter species belonged to the genus Pelricola, sug- 
gested by Lamarck already in 1801. but the distinction of the first from Teltina 
was confirmed. What reason then can there exist for not applying to it the name 
instead of replacing it by that of F^agilia which is of ktt«r dat« ' 

l^uTlT'T "^-^^ -thor 

himself to decide whach is the type of the genus, though really in this cose only 



one 
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species rcmaioed to be decided on. Similar strange arguments arc used in discussing 
the priority of the genfliitt name* PquMs and 3bo^»ma, and of sererol otkeia. 

Thewgoaieatlinmglitfoirwaid is atuxply, thai IwoavH aa anthor bai dsMnibed 
under a gaocric name several species wlticb are referable to diftmat geam, Ua 

s^prcrio nnme sliouM not bo acecptec!. I Tronltl Imrdly notice this want of eooaa* 
quencc bused upon an untenable argument were it not advocated by, I may say, one 
of our greatest conchological authorities. Instances such as these oughts I belieye, 
ti» be pointed out, tm Hu^ lunre ingnrioui iafloenoB upon flu stud^ of ft^iil ooiBp 
biology, and indeed fhienfen to ftflbei'the ptiiuiplea of eoifliLtiflo nomenoilatQie. 

Desli.aycs Viy liis enormous labours has produced a school of followers some of 
Trhotn, T ttii^y say, nrrcpt liliiully ^vhaterer hai bcon plaer^d on record by him. No 
independent idea ia allowed to establish itself in the mind of the studea^ aod if 

met has inroluiiiarily pressed itself fbnraid* it it stated with hesitation, flie &ote 
are giran aa not agreeing with ihoee put for ward by the great master, but tbeymnst 
BOtlwiatcodnced without his sanction. No other infanniation is listened to, for 
Deshayes says so and BO, &c. A pitiful state of scientific research, and great ly t o 
be regretted I Where are we to look for progress in the study of fossil oonohology, if 
fb» soienee kaee eo many opportnnities eHmA to her of obtaining bb iulgfat into 
theaeamitB of natneel That lo many pabBOAtologifta IbUow Seahayea in flidr 
researclies may certainly bo considered laudable ; but that many copy his occasional 
or accidental mistakes and then even defend these, because thoy are believed to 
represent tliat author's views, is, to say the least, discreditable. Mr. Deshayes 
would certainly not accept such a oomjiliment — ^It Is an entirely mtstafcen opinion 
to pot forth that the Kimtifie nun oaa hnnaelf be the oaly Judge of what he has 
doDA Ibr loienoeii and that no one daa is entitled to giro an oiplanBtion of hia work 
but liimself. And yet Mr. Deshayes brings that argument forward almost erery 
time that it suits him ; as, for instance, -« licn it pleases an author to abandon one 
uame and replace it by another wiibout any apjiarcnt reason. — ^An author has no 
mora i^t to obanga a name proposed by hiinseU^ wlua onoe pablidiod and adopted 
ia soienoe, than any other fellow woadcer has. 

I can furly say that I would be the last man to throw the slightest shadow 
upon the Inhour* of tbosp wlio did honor to Bcience Itefore nimy of us were bom, 
but I do hold, that science should remain a republic in wliich every man is allowed 
to eqma fnely hia own opinion. Nay, sdenoe has a right to demand tam wwf 
one of her aemats ttie e^nsrion of an iodepeodent opinton. dodncd Ikooi diieot 
ohserTHtua Qtf thought. 
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I have been led to these remarks solely because I am anxiou. tfc«t ^ 
2^ wl^h „ beu^ in «cent .onchnl.,, towards a better under. 

^ of the «^ thdr development should 1. heartilv .uppon-d Z 

r«U,„„d„s„e «.«k.«hh «^ ^ 

b»«.liiiM»-,,dlrita»Al_.^.T ■ ■ ^"••""«™. »»J o(l,ci», hm 

.«d be •c«cp.«lTirVaTl^^^"'-^r ■Po/'*"^ 

There is something unoaqally UBtttk&«fa». *i ,. 

of the Pa,. ro.sils. la theTvio. oTTlL^Z!;"' " 
appea... a. . rule, to be the Un^nUoa o71^ 

to each fauul, , '^^^ ^ "^"^^ the 

not only accepted, but uLelf ^177 f '>~^»y" 
.as. for instance, in the BriH^ Mu^^ ^ll'^V"'' °" --^o^og,, 
Mr. Deshayes bcliov«l it as yet unsaferT" "^^^^^ ^''^^ 

bitoth. ««ety of forms which th. .'udicT , I^tologist an iusigbt 

I cto find a»y ott^ ^ recent coochdogy ha^ «^«led. 

-Po^mons in the 

supersede fonner id*. exp^nedWB I '° ^^ei^ded tp 

to aim at. A-ain "fl'Mhayes ; and tbis tbev certainlv h« 

Again, some generic divirioa. ^ certainly do appear 

on the families but Z-! * 

^ oth« the identity :';irj;:«?^ "^^^ 
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is slricily arg^icd, but in tlin !;podf1e (Icqcriptiaol flw geiMrio dlsiiacUoiU aie 
odnutted.— It ia not necessaiy to molUply (acta. 

Wiih referenoe to specific names I would notice only two points. I harp 
retained in my rlo^jf riptions the name of the author who first named and described 
the species, without regard to any changes which may have sulMcqumitly licea 
voda ia the generio wnoa. The gvnaie dnogo u vsnallr indioated hj *ap.' 
idbarQiflanaoc'aiMiii^ or bgr giving lib naine in bctt^ )} the latlw flan, 

it {(obaUy better, because simpler and might be generally adopted. Whore a 
generic name is entireir superseded by another, possessing priority over it, as, for 
instancy Atncula orcr JPteria, Jtadula over Zbm, the indication of the author's 
amM iulniAali !■ ml it all nqaned. 

TlMfraioilieeof numy sooIogiMa, and aeailj aQ botaaialB, to oliaiige Uib name 
of the nntlior with every change made in tbe generio detemuaatloil haa no fanndp 
aUon. Tlio generic name has its author and so ba? (he specific namo. If we 
describe a species, we must accept the name of the author who proposed or first 
described the specie under a specific designation. To make Uiis rule ralid, it is 
vaty vtamuf that tbe apeoiflc nama be pabUehed iii ceimeotfoii with a generio 
ome, bnt itdow not asoeuuiij fiJknr that tbg geasrkt aaam ■bouH be aoknowledgwd 
by (Tip snbspqncnt anttior. Tf wo reject the name of tlio nuflior of a specific 
name published in connociion with a generic one, wo acknowledge, besides the 
generic and specific authorship, a third one, which is only applicable to the combi* 
oition of both. Why identifio litetfttwe dHmld be molested with aooh peiaoaal 
Taaiiiyb leally juatt^jfgueiA, mSm acieatifie men do not ooniider genaral Kaeawli 
in seirncc as common property — ^wbich it is. There is little doobi tbat the time 
will como when our nomenclature will be so firmly established, that authors' 
names will become altogether a superfluous appendage which can be dispensed 
iriSht Imtflie leai the loliieetia eaa^licated now, fbo ntaie taaily can ft be dealt 
irithlnnafler. 

Laatly, I hayo not accepted in dMonptiona the system which advocatea 
aa admissible a repetition of tbe same name as generic and specific, as, for instance, 
Mrretrix meretrix, Gemma gemma, SfC. I think the practice equivalent to drag* 
ging buientific nomenclature into an absurdity. The British Asaooiation lately 
mged the afplkatbn of the nde that no names trfmeih had been uaad aa speoifio 
an admliiiinilff as genarie. TUa ma evident done vitli fbaolgect of ttroiding a 

•lte«A«(iMricatMwIlimiaH(l|fiNaniilk0anB«riKnllM^ 
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repetition of tbo same name as generic and specific, and also in ovdflF to preserve 
tlie Ti^hi of priority of the original sjxxifio (Icnominations. Tt is an excellent rule, 
but it must not bo enforced so as to take reirotpeclitie etl'cct, it would cause cnor- 
motu oonAuioa in our nomenclature, and notbiog would pniotically be gained by it. 
Indeed, I donbtirhether it ereir ironld became genera% aoknmrledged. A. date 
•hoold be efMoffled, iNni wUek Uia ioIa dioBld emu tato Am^ ud &b faota 
ftbould bo (communicated to all scientific bodies in Europe and abroad : and there b 
little doubt that in tiiie numoer generollj applic&ble reenlta would be obtained. 
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^fHoplM httqfihe JiMiSet and genera noficH h thf premt vohHM, tttftihtr wUh itt 

reapeoiise type-speciee. 
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PELECIPODA 

OP ma 

GRBTAGEOUS KOGKS 01 SOUTHERN INDIA. 



8uh-king<lom, MOLLUSCA. 

Cla^ PELECYFODA, Gob{fas8. 



CnAHACTEHS. — Bilateral, aquatic MoUitma, with ike mouth and an'iia situated 
at oppogile, or marly opposite, ends, tcithoul a distinct head, or any solM buccal 
plata itt the mouth ; breatkiiiQ tinm^h fonikHfig fi<e« tem^ybrm gttls, attached at l/ie 
»i(Mf fif lh<' hi.dii ; i'jT''cl!ng tlieir mocemeuts h'j an filanffftlefl eftmpresscd- foot, sittialed 
venfrally; entetoped in a mantle which is dorsally aUcays united, i» front a»d 
MM, and ifftm oUb «ai#Ril^, mpaniei; ttmrriktg lattnilg tm tqiuilat tiA-eqtiat 
solid ealcea tchich partiflltj, or lelwlly, corrr /fir fffuhtj jmrf nf the rrihrifi!, the 
Litter being connected icith the valces bjf one or two strong retractUe nutscies, while 
Me tMfiwv Oenu^vet wv «hiiff iie thnul tide ffmud to wAvOtr iy mmwat few 
dlMiM/^' ieaOeped Uiigt^eM and iakntat, or etlemal, temgr UgamtaU. 



A< T sIkiII often have occasion to alludo to tlie importance of the anritomical 
characters in the dasdfioation of the diff»rcnt oi dr i-H and £uiiilie9, I will first giTe 
a brief general ezplanatoiy aeoount of the pi iucipal ixmU in flie oigHibatioii 
of the chLss Peleeypoda, and then I will state toy MMOD for hftTing adopted 
Uie latter somewhat imoommau denomination. 

The Ibnn ot tiie body is, with veiy few exoeptions (and tbeso ooonr in erery 
class), elongated or roundly oval, surrounded hv a fleshy mantle, (In- external 
edget of whicdi are alwajra partialljr &ee and eeccete laterally two perhiceous or 
calcareous Tnhes. The principal variations in the ftwm of the body are— 

Forms represented by the well known ship- worms, in whitih the iK>«ff^riof 
part of the animal is greatly prolonged, and aaoretet a more or loss ooutinuous 
calcareous tube which in some cases encloses the mdimentaij Talte* of the 8peoin« 
in others becomes partially or entirely confluent with them. This elongated form 
of all the so-called PnOLJDACEA, wliich bore in wood, rack or sand, &o., is 
e^entially connected witli tkeir Labi tat. 

2Mrf.— The body is oval or rounded, with two free, equal, or sub-equal, but 
Ignite similarly fosmfld ralToa. 16 thia group hgr far the hugeat number of, 



2 CRETACEOUS PELECTPODA 

PelflCTpoda belongs; but they exhibit in the different families a great desl of 
▼arktion. as regards the characters relating to the number of hinge-teeth and the 
position of tho li;?a.ment. 

oril. — Thi: boily is sliijLtly iri'Ogulfirly bilateral, ;inJ the two valves arc somc- 
wLat diiibimiLur and moblly uutiqiial. Ihis is either produced by ooe of the valves 
becoming attached to a mM object fOnsmoM, StrruMitatx, OokbomJ, <k by 
the nnimal being temporarily, or permanently, attached with flie aid «f ww*^^ - 
horny filaments, called the byssus (some Fmctisid^. 

The extent to which the tnai^uu of the mantle are united or sepanted 
exhibits all staj^es of gradation. Tlie smallnst number of openings in the mantle 
aro two, one anteriorly for the protrusion of the tOQtt the other posteriorly for thp 
dphoni, hut aometimes when fhe latter organs are not especially developed, the 
mantle is open all round, except dorsally. The t du'o of the mantle is the only 
place where oocasiooally (in. aomc of the Ascivje, TniaoyriD.K, 'Pr.cTinum, and 
Othen) amall ooodH oeoor wUoih probably represent the organ of vision. 

The mantle is, a> a rule, not firmly connected with the ahell, exoept thnnigh 
the retractile muscles, or adductors, nf which there are two,- one nntcriorly and one 
poelMioriy,- or only one which ia ihat case is neady central, and represents, I 
beUeve, the posterior muselr Besidea theae large xetnotOe nuudea fhera are often 
smaller lateral musdc'^ develcq^ed, which partially support tlu- movements of the 
gills and palpi, i.;iri,ially the foot, and these anialler muscles are goaeially attached 
to the shell below the umboaea, or oloae to the large muaonfair aoaia. Only 
in the family Lvcixidx, and some other closely allied forms, the outer side 
of the mantle is partiaUy attached by short miudes to the intestnal hijer of the 
«bell, prodoohig eertasD very ehaiaoteristie mgoeitieB. 

The mantle encloses all f ln^ internal organs of the animal, or, at least, within 
It all the other organs can, as a rule, be retracted. 

The month is aituatedahfaye anteriorly dose to. a litUe below and behind, 
the antcnor rotraetil,- mu.ele (if two are present) ; it ia provided on either aide 
with a pair of generally sub-trigonal and internally striat<^J labial api.en.la -es 
ttie ■»«al]ed palpi which only in exceptional cases are nearly rudmientary! 
Inf . rnally tl.- mouth does not possess any Iribd of a .did ndida or buccal plates 
which arc usoaUy found characteristic of tlif nnsfropod-^. 

At eaeh aide of the body, there is, as a rule, one pair of lamellar gills which 
are composed of very thin transvewe lihttnent.. and theae are again eonnect«l 

iLtTt^tS^^' ^l """'^'^ '""^ ^"-'^'^ -hich 
Keepa the water in constant motion. Along the base, where the principal artery 

i>lLs'tT ^^^-^^e renuuningpert of thL is'Le. but 

Ih^^it tT " ^^"^'^""^'-^ ^-^^^^ ^S'^^*^^' -i^t those of 

H M "-^^ «f ^O^t every fanxily of 

ei her sTd^ ' there .« at leaat l^o gill-lamell.e present <m 

either s,de.-uever a single one.-though they are .iku unequal, and OW of them 
«)mctmies, as m the 2 W.,^, nearly obsolete. In «>n» As^JZ,Tl 



Digitized by Google 



OF BOTTTHEBN INDIA. 3 

oeeaannullf flnw lamdhe on each side ; and in somo of the A&asa each gill is w 
c oiaiiletcly foLlt d over on itself as to represent a double lamella. In ganenl appear 
aacc and structuro the gills of the Pelecypoda do not -differ in any way ftom tl.us,. 
of most oiher aqvatie uiiiiub, nod they perform tOie same fimctious of Vesniration 

The water is supplied to the gills. «Uu» thnougb a apeeU siphoD vUoh is 
aitiuted pottaioclf beloir the posterior muscular scar and is piodnrra into a 
longer or sharter iabe, or it has access to the gills within the greater port of 
the open space of the mantle. Howevw, even in mdi tataa m Attmie or mUo, 
imriuch the manUc-margins are Mow perfectly (!iMn,;t«l, if ,vill be observed* 
in the IWng animal that, as a rule, tlio water is admitted to the giUs only, 
or especially, at the place whore the inhalant sipbon should ba rituated; tbia 
plaOB is pioTided with . ln„^:,ted cilia and generally kept r.pnn, wliile on the ventral 
iUeHsdf the mantlc-maisius fit closely against each other. The cunceot of water 
passes through the inhalant aower) opening, or aipboo, along the innor, lower, or 
watral, side of the animn! niul returns alon- ilr ;Ut-.ichf>:l l):-.<cs r,f tli- i^ills, issuing 
ihaa the internal cavity by the upper or exhalant opening, which is cithM grown 
togctiiervitii Am inhalant siphon and equally prolonged, or separated ftomit, and 
reprrsontpd In- n simple nololi or slit in the nnuitli-. Only in Ilie Csjssat£J,udj{, 
somt ui the MYTILACEA, and in aU the OSTREACEA, the anal, or ezh^ti 
opening la not apedally nuudNd. The contianoua ennent is. hoirarer, not suffix 
cient to cany ofT the ivater which enters ll.o Ijcly Tiy th<: inhalant siphon, or 
other openings of the mantle: In almost all Peleoypoda which I obserrod the 
bodj appeared from iasub to time to ooDtraeti, the animal generally dosing (be 
pOTfcrior stphonal openin-s and ejecting with great force a quantity of water 
through the pedal and reutral opening. This forcible ^eotion of the water also 
often appears to be doiw with the objeot of assisting in locomotion. 

Tliofoot i? n Ti (i ;u t;ln and expansile muscular mass situated on the anterior 
ventral side; it is variaMo in aise and shape. The most usual form of the foot is 
"««lw?;^indrioal or somevhat broadly elongated, %rith the lower anterior edge 
more or less distinc tly stiisrpencd, like that of a hatchet, and hence the name of the 
entire class. In some families, as in the SotsstDM, the foot is club-shaped, but it 
baatbeblnntly sharpened edge in front; in stwne of the Abcid^. Nucclidm, and 
allied forms, the sole can bo expanded and again folded together, so as to form a 
sharp, generally serrated edge. In the Earcmw^ it is truncate and can bfl 
dilated into a Und of disc ; only in the Lvcixid^, and a few species of the 
MmuDM, it is vermiform, obtusely rounded or truncate at the end. Sometimes 
there are at the posterior side of the foot certain homy fibres secreted for the 
P'^'P*** of enabling the animal to attach itself permanently, or temporarily, to 
solid objects ; these Abres arc called the bjftUU, and in the species which have it 
developed the foot generally bpfomcs mrre or rudimentary, though it never 
disappears. In some of the attaclied OSTUEACEA, tliu foot, however, becomes 
obsolete in the full grown animals, but it docs e.vist in the wy yonng ones. 
li>teniaUy the foot is mety often boUow and penetrated by an aqueous canal. 



4 CEETACBOUS PELECYPODA 

which pernuts tbo '4r>^nt expansiliilitr nf the muscle; its position is regulated 
by eertaiii luusdes attached iatemally to the shelL There are generally two pairs 
of these pedd mtuelea praflent, one snteriorly and tiw ofher poateriorly, eacli 
suspended above one r)f tlio muscular scars. It does not appear fo hnvc been 
notioed that the byssus of the Fclccypoda i& secreted exactly at the same place 
vheie in tlie Owtajpoda tlie opecottluoi w ritoated, and altiioii^ liotli these 
mg im are very diflci-ently shape<l and dcvclopcil, nud sorvo ruHrely difVpreirt 
pmposes, there exists as to position aa au^uostioaable liomolnu'v iietwccn them. 

The food of the Pelccy])oda consists *f tiie most mbiute particles, in a great 
measan of Infiisoria irhicli are bnsu^ into the oaTf^ of tlu' UnW with the 
water rrquiitd fi'T respiration. The current of water poSv<ics from the siphons 
anteriorly lowaidt. tlio mouth, and it appears to be the chief function of the labial 
palps to direct or convey such pai'ticlcs as may serve for food to the moutli, the 
Hps of nluL'!i nre fleshy, l>ni not bnrdpned. A Tiiml of snluMfy iclandH lia? been 
observed in Teredo and allied forms, but it appears to me that these glands are 
of eoniiuiii ooeunenoe ta most of the Velecjfodt^* though aa yet appaiantly not 
recorded. They consist of a pair of usually vmy small globulnr or sn^-cylindrical 
masses which lead by a thia caual into the muscular cesophagus, immediately 
bciiind tho xnontli. The Btomaob is, na vmuSlj in oQier Holliiaai, eQTdk>ped m 
tlii' livrr, and vy is also a pflrtiuii nf ilns alimentary canal wliich does not attain 
any considerable length; the former often has in &ont an appeodage which is 
flUed with tiie eo-«alled oiystal'fllyle, an^-whicb I hare also oll«i obserred in many 
Gastropods. The rectum passes through the heart and terminates behind the 
posterior letcaotile muscle, where the ejecta pass into the exhalant siphonal opi nin?. 
or freely between the mantle at the place where the water issues &om the body. 
Besides the liver, the only organ of a peculiar secretive character is a pair of so- 
called Bqjanua'-ghnds ; they nrc sKuntod i>i isU-riorly closo to the heart, a littk in 
j front and above the posterior reliiuiliie muscle. These glands arc of a spongy appe&r- 

' \ aice, either of yellowish or violet color, and are partiBl^ eonneoted wtth the heart, 

j partially with thf v^M ular system direct, often admitting water to the porkardiani 

I j or the heart. It seems certain that to some extent at least these BojaQU8'>gluadi> 

: ! represent the spleen and kldneya; their mtemal oanab either tenninate aepatately 

I oloee to the generative organs, or tofretbcr \ritli ITk lu In the same opening. 

The circuhition of the blood has as its central organ a heart which lecdves 
from the gilb the oxidised Mood, thoof^ this becomes partiaUv mixed with Tenons 
! blood just before it rnlers tl.e heart. The greater part of the venous blood, 

! • however, coming from the foot, the manae. &0, coUeots cither in the Bojanus'- 

; glands, or wtania diraet to the a4iriol« of Oie heart. This impurely oxidised, 

iruxed l:!rv„d i-sues froni the heart in two principal branches - arteries - one leading 
to tlie intestines and towards the mouth, the other to thf foot ; from the former 
. are supplied by repeated hnnohings the mantle and the palps, from the latter 

I the geuacatiTe oigaiiB. 
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The nervous system consists of tlireo principal pairs of ganglions; theflnt, 
or anterior, lies close to, beiiiua, and above the mouth; the •eoond, or middle one 
is situated in tbe foot, and becomes moM or ktt rudimentuj with the decreasing 
size of the latter; tbis s^an-Iion mipp!to<i t)i'- ran^ itli ihm-, i s and imrtially also the 
generative organs ; the ihirri, or posterior, ganglion is gcncKilly the largest, and 
situated Bometrhot in front and below the posterior letnwtile mnsdls. The first 
nr..nast ganglion are nevt^r nhsnit; the fonncr supplier the anterior iK»rt of tbe 
l)o»iy, including the frontal portion of the mantle, but especially the lips and 
intestines; the latter fwovidss with nerm tbe gills and the greater pait of the 

posterior mnntlr', inpliidine the siphons. 

'J hero ai-e no special organs of touch which areprincipatl^ situated in tlin fleshy 
marginal portions of th« mantle and in tbe eztremitieB of the siphons and of 
the foot; tlic pnlp> appear to be concerned in the action of this organ only with 
reference to the food which passes towards the mouth. No special and permanent 
ejcs are present in any of the Fele^poda, and tbe only organs representing them 
are the occelli which have been observed at the edges of tbe mantle of some 
Amod^, Tscxisidm, and others. As regard their structure;, these occelli, however, 
qnlte oofmpood to tiie eyes of other Mollnsca, and each is supplied with a short 
spceial nerve. The ear consists of a pair of small cavities, situated in tiie 
rauscukr tissue of the foot ', each, has a large otboUte, and. ia supplied with nerves 
from the pedal gaoglton. • 

Most of tbe Pelecypoda are of distinct sexes, only some of the sessile or 
permaneatly attaohed forms being hermapliixKlitea. The sexual organs are situated 
in the posterior part of the body, close to the Bojanus'-glands and, like these, 
j;cuerally con sist of (m o plaails. To the early stages the gUtads in the diflbvent sexes 
ure vcty simihu-ly formed , ii is only when the spf^rmnf o/rin on t'ln <y\r Imnd and the 
eggs an the other arc more developed that the sexual distinction can be recognized 
Mith sufficient ccrtuinty. The filietlfioBtion of the ^gs appsan to talce phkce 
thiongh the waf. r. v.-iih which tbe sp'^rmntozoa enter tbe body of the female ; 
hut direct obscrvutious on this point arc as yet very few and uot veiy satisfactory. 
It is, hoirevcr. certain titat the eggs gmenlly attain a rery high state of derelop* 
meat in the body of tbe females, and that— evidently ii. onlm- to b(> able to retain 
the large number of eggs,— the females are often distinguished from the males by 
mure ventriooso form and a larger slae. Som^imes the embryos mmain in the 
body of the motber till tlicy attain a perfect form with a well dpTrlr,ppcl slu ^l. A few 
spceies, us in Oaleomoia, Lnsaa KeiiiaJ, and others, are said to be viviparous. 

Ihe development of the Pelecypoda in the egg flram its earliest stage is mueh 
similar to that of other higher organisrd aquatic MoUusca With tbe exception 
of the presence of a peculiar flagelluu dui'iug the earliest stage of age, and the 
occasional pieseDae of little oooelU or eyes at the bees of the laUal palpe, there 
is nothing: peculiar in theu- metauuipfaoBi^ and the seoietioiiof ahell begins 
at a veiy eaily period of age. 



6 CB^BTACBOUB FELSCTPODA 

Ihe principd yariationfl in tho form of tbe shells have been already alhidcd 

to in the account rfllntino; to tlm irrnrra! form nf flif liody. In the typical forms 
theie are always tiro -vaires present which correspond to tlie sides of the body, and 
into wldcli nil tlie aoft oigsns of ihe anfnud aire ietnoUbI& The VEOLABACEA 
form in purl an (^K(.'e]jtiii;i of tliis, t!ii- trnf- valves boinpr somftimr'S rcditcctl to n Trry 
soiall size, while the posterior part of the body with the siphons ia greatly pro> 
kmgBd and leoNiles » spedal ealeateona tube. In alltiie ofheir mden of the Fde- 
<OToda the valves are, when free, eitlier perfectly equal or gub-eqmi} when one of 
the Talves is permaoeoti^ attached, the free valve is mostly somewhat smaller, 
while the other grows somewhat inrcgularly, adapting itseir to tho objcut upon 
which it is sessile. The external ornamentation of these foreign otjjecti iSi hoiwerer, 
generally transferred to one or both the valves of ihe sosllc shell. 

The principal increase of tlic valves takes place at their periphery, the shell 
mass being aecwted by the edgos of the mantle, which wlian entbe piodDe* a simple 
striation, mor*> or less regularly oonfpntric -vrith reforrnfc to tlie position of the 
umbones; but when they are undulating or dentate, the lormatioa of varions 
mdiating strin and ribs on the shell snt&oe is the eomeqaenoe. I^nu, consider- 
ing thcsn two kinds of secretion, we shnll have naturally to clis j;l».' tlio ornamenta- 
tion of tho skell-suiiaoe of Feleoypoda into a concentric and a nuUnthuj one; tho 
other tenns rdating to striie, rih^ spines, tubeixdes, &c., are ouI> relafire and 
easily iatolligible; they refer more to tilc chaiaotsrof iodiTldual apedmflna than 
to that of the larger and more general divisions. 

The terminology of tho parts depends on the position in which the shell is 
placed; and in regard to this important point two views are upheld by naturalists. 
The one adopts the position, with the beaks Literally, the anti rior end turned 
below, and the posterior, or siphonal, above,- the other, the position with the beaks 
uppermost, and tho two ends anterior and posterior, as the more natural one. I 
siiall conform to th«^ litler view which, though the older one. certainly ajiin-ars 
to me the more correct and more natural one, at least as far as the greater 
nuuilxH of the typical groups of Pelec^poda is oonoemed. 

The sheU being pbced in such a poM'tian that tl.c unilioncs are situated above 
the oral end anteriorly aod tho siphonal end posteriorly will define our terminology. 
The shells wIU, fhenfi»e. be ehssed fint as eqmi. or inequi-laterat. It i« usual that 
the nraWs arc incur^ rtl tnwar.k the anterior end, but opposite cuaes are not 
uncommon. The margin of the sheU just below and in front of the x;m1>nn( s i« calle d 
the Imuhr, that behind the bedcs, where the ligament is attached, it external, 
tlu- nreal. If (he regions of these two margins are i>articiaarly cjienmsoribed by 
lines or ribs, being either peonliarly excavated or elevated, the names lunula and 
«fea m eommonly applied to fhem. The ventral margin becomes in the above noted 
pcMi ion af the shell the Irawr, and is naturally so ; at the Miterior part of it tbe 
foot protrudes, and this is, as a rule, much more often thf natuml position of the 
Pelecypoda. when moving in the mud or sand, tlmn that the anterior part should 
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be turiT-fl prrpend-'enlarly downtrrirds, n position wbich is nciuallv only to h<> 
naturally ol)Scrvcd in many M i A VJiA, but rarely in any of the other orders. The 
temi* mferftr ud po»lerhr cfeelM^ axe ideatioal vith ImmmIsp and «nwl Oope, 
and ajo restricted to Ilie dorsal, generally convex, region of the animal and shell. 

The valves composing the shell either fit closely with their margins toge- 
tiier, or they form • gape anteriorly, or postenoriy, or ventwOly, mostly at the 
phcp -whcrp til." for>t protiTides; the vaUcs are consequently termed either ciowd! 
or gaping. The distauoe &om the anterior end to the posterior will be spoken 
of M ibe Un9& at aba ebell, and in the mmsnnmentB giTon the extreme length 
will bo alwor^ rccorrlfd. A line dra\^ ri fiDin iLe top of the umbo i>crpendicu- 
larly upon the length and extending to the opposite ventral margin mil be 
uadBfatood aa the Mffkt; and tiie shortest straight line betveen the greatest 
convesitii^s of tlir valvi-i will Lo noted as thickn-ets. The terras right and l^fi 
valve are self-understood from the above noted position. The side of the shell 
where the laoath of the aaimal ii ntmuted and nearer to irfaleh, aa a rule, the 
foot protrudes is the anterior, it is in a greater number of Pelecypoda also the 
shorter one. The only slightly ooufusing difficulty ariaea in ease of the bh lh liv 
attadied, their form bnn^ then often greatly altered ; htit evm as re-awLs th^so 1 
shall retain the same unif ji m toruiiiuilogy, pladng them always in such a position 
that the ombonea are situated abore^ and the margins of the lunular ami areal 
dedfrities either in ft horizontal line or sloping under similar angles, as the case 
may be. The terms attached, or larger, and free, or anuiller, valve may often ho 
OOUTeniently used, without in any way interfering with the above terminolc^. 

The expressions of cardinal and lateral teeth, external ligament, fudora or 
n}-mphje, internal ligament or coitilage, oaiiihige prooeaae^ or pits, palM and 
muBcolar impressions, .tc , nrn fq oomoumly and uniformly used ttwi I do not 
need relate them here in detail. 

The extent to which Hie nanfle-aari^ an nnited or sepufttod, ttie torn 
■nd number of the retractile muscles, the shape of the labial palps, gills, siphons, 
ud of the foot, together with the general form tmd structure of the shells, the 
position of thelifament and earMlage^ end tbe flwm, mimber, and diapaaiiiDnof the 
hinge-teeth, supply the principal distinotiniu Upon whwh onr daisifloatfoD Into 
orders and families is chiefly based. 

I now retnm to the qnesthm eonoeming tlie propriety of the tenn PckiTpada, 
which I have here arlopi,.! for this rhs, of MoUuMSa. It IS eiMOtiia th»t thb 
point should be discussed upon all its merits. 

One of the oldmt names applied to this class is that of urnmu, flnt nsed 
f 'r it by Aristotle. Tt was vory early flfiSTi cliaiiireil into Eirti.riA, and by 
Lamarck (1818) into cqscuifbrm Both the latter names became very popular 
among oondtologists, -whiln Tnrton and Swainaon agab mtrodnced fiie or^Tnal 
^llafioii of Aristotle, though not with success. 

Blainville, having regard to the ifunellar shape of the gilla, proposed (1814) 
the name ZMOLuaaAMomutAi aometinie aftenrwds (1828; the non eorrectly 
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derived name iUTonAveaiATA ma aabstitated for It by Ueuke;, and n little later 

(1830) replaced by ELATKnr isr-nrA. 

In 1820 Goldfuss pro2)oseil in his Manual ot Zoology the name ^stscreoDA, 
evUenUjr with the object of obtaining TUiifonnity with the noooeitclature of the 
■; other classes of Molluica, tlie Cephalopoda, Gasf ffipu>l;i, Brachiopoila, &c. The 

name Pelecypoda has regard to the very usual hatchet-siiape of the foot, its 
1 1 preeenee and fbrm* b^g indeed even mora oonstant than iti the Qastropoda. 

Buniu ivipi- suggested i;i l^K' tin- name cosmopoda, evidently having the same 
object in view a» Goldfuss hod, but I do not thiuk that the latter name i» 
equally characteristic as the former ; at any rato, it it iLO improromeut upon it. 
At hist fironu suggested in ISOl tlie name SLATocuFMdiJt tbough he tather appesn 
to have expressed himself in favor of Menkc's Ki,ATOBXjxcniA. 

Ixmldng at the various names, as noted above, I would at first observe rcgai-diug 
tlKsir derivation that an attempt evidently has been made to obtl^ • denomiiiation 
which is taken froaj oue of the principal characters of tlu: ."^rullusca, and, therr fore. 
it seems not desirable that the number should be iuereascd by any other new name, 
unless its greater uscfulneaa and pnipriet? has been fully established. In making, 
therefore, a selection fron» Uie existiug materials, it seems to uir nut w\\x extremely 
convcuieut and desirable, but also natural, that we sliould obscr\'c a uniformit^ 
in the denomination of various ohsws of the snb-ldngdom Molhisca, provided, 
we admit that those classes are merely modifications of one - the moUuaoou*- 
typc, ^an opinion upon which, I beUeve, there is liai-dly a division among 
natualisto). and that the ohsses lepreanit tiioifi modifications 'as developed in some 
OT other principal organ. 

The names bifalfia and coxcaiFESA liavo Ijeen rejected, because there are 
ofliee olaasesof MoUasea and other animals (Brachiopoda. Cirrhipeda, Eufcomo8ti«ca> 
winch possess two valves, while there is nothing in the names which Would 
sufficiently characterize the cl.s,, and uLi ■!, could be used for a unifoiTu <h 



^ ijv uacu »ui » uuiiunil (K ill 'llli- 

naban. The names lahslubsakcujata, or BLAToasAScuu, have, on the contrai-y, 
be n thought rery appropriate, but it is okar that the same objeetimi appUes to 
tucm^^as to the two former names: First, there h rn.llihig characteristic or 
peooliar In the lamclLir shape of the giUs which docs not occur in other, chieflr 
higher oi-ganised, oquaUe animals; and then the single feet, that there are Mollusca 
Wthlungs as well as with gills, nr.! some nl^ut cither of them, makes iLr term 
-Smiw**! not eligibhi. The third name is Bronn's siATocufBAiA. I have due 
re^ra to the importance of oephaliration m elassifieatlmu but I believe tbe name 
» here verj ninppmrvi.'ely ir^ed. The single fact, that tbe present class bad fltst 
t^n refe.-r.d t« the larger division. " moi^ubca a^ma^- and then immedmtelj 
called ELATocstBAiA,'* speaks against it. ' 

None of the above ol.jrc f ions are directly applicable to the name PeU«ypod»; 
11 not only admit* a uniformity in the denomination of the different clanM^tliB 
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Mollasca,* but it also attains this in a way wliich nukkea doe refefenoe to the 
inndificatiom. of oii« of the most important- tho locomotive- organ of the niiinials. 
And ttb ii wliat led mo to decide for tho name ruLscreoDA in pret'erenco to anj 
othflr, tboagh I am well aware that it tiaa not y«t ooms into general nae, butj 
T believe, it hiu been unduly neglected. I hnvc ^h-ra my nr:^im^iit in fa^-or 
of it, and leare the net to the opinion of more able classitlcators than mjself. 

The class Peleoypoda has been rarioui-ly suh-divided bj tmihim on Conohology 
or Halaoolc^y. The propoMtions of the difFrmnt syst^^ms are rnoonlcd in nlmost 
maj maJacological treatise, and there is not, therefore, any sufficient reason that I 
■boidd note them hci-e at any length. The nraal dasajJIefttion is that in or- end 
aonKVTisu, the former being sub-divided again into siyu- anrl -vrrr/A' j.i/./, ^ r f. 
Deibaycs in hi* last edition of tho Paris fossils accepts the general term 
MOLOTted MoradLj, ond defines thiee Mib-oihBaee — ^eiepMMd murAMu, mxtjuia 
uoxosir^sij, nnA nr^.trmopoDX. The la^t is rcry d:ffi-rcnt in oiganiiatiOQ, and 
sliould be left out altugcihcr from the present field of observation. 

I have carefully considened Iteehayes' obwrvatioiu regarding tiie diffeirencea 
which he points out in the muscular and nr-rrovis <;jstPTTm of liis i/ .V' ur<«;j, ae 
compared with those of the j>imxj.iua, and, I believe, they will not bo greatly sap- 
ported \j the thoMiae^ aaatomioal eanniiuttioii of the anhnals: thef oortainly do 
not apply to sPTpml of tlio Moyo-UYARiA which I hare i Munini ii. The distinction 
as to the pi-escnco of one or two retmctile muscles appears to me to be not an 
enratU one; the MTTILACEA dearly aboir that the dbtinotion cannot be 
maintjiiiwl. \vifli flic it suit of a rational classification. Keither do I find the diffcr- 
euoes pointed out in the ncn-ous system between the two dirisions confirmed. Quite 
the some ronaik applies to the anppomd dirtlaetion of aniu- and ntrgast-rAiiuTA. 
There is Imrely a sini,'lc family of Pelecypoda in which we would not find botli the 
groups represented; take, for instance, M^a, Tugoma, and Orgplomya; Lulraria 
and AwtlUuUaj Ihnax and 2imemiM; Cytkena and Dotinia: Trapesiim and 
CoraHiophagd ; Xuculantt and Nucula ; the various forms of Dreutena and 
Mt/iiku, &c, &C. I do not see tbe benefit of these dirisions ; and I believe that 
the nraat oatoial oonrae we caa adopt is to group the Pele^poda aooording to the 
princi])al tj-pcs, wliich represent so to say, the starting points, or centres, of the 
variously developed or organised fbrm-s. This mode of chissificaUon, being based 
at the same time tipon the genealogical development, hna been found to be the 
most sucL'(>sful also in tho other lai-go divisions of the animal kingdom, though I 
readily admit that the great difficulty in making this classification really a natural 
one nets in tho dlsoovery and con-ect definition of those so-called principal tyj)««. 
In the present state of our knowledge of the Mollusca, we cannot pretend t j s;iy 
that we are already in possession of tlio itinf : linK for such a successful natural 
flMsHlettt ion, and every attempt towards it must, thcrcfoi-c, be looked upon onljr 
tssneh. 

* IVplulopoik, (in>tn-.|K'lii. r.'IfniKKU. Brjrliio]ioila. 8«eeopo*^ ClMlwfc^ wc faHndigluii t» nqr XM(gnfli<f 
tl« South iwUwi CnrticHHM UutarvindiH PU. lad, V«t U. 

Bl 
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60 CBEBTACEOTTS PELECTPODA 

I do not need to repeat here tiic importance of tlie study of the fossii (arm 
of PteI«D}rpoda in order to attain tUs ob^ of oatiual ohttifieatton ; and I wfll 
only append n fahlt- slu.wln? the different Erronps, S:l:, K],\rh I shall adopt in 
the course of my monograph. The characteristics of each order, family, &c., will 
be found in tMt MqiaetiTe phoM } and the leawn for ddng tiiii bn almdy been 
exfhunfldiatlidprafiHse. I legiB irilih vlui I ooniiderlliQ higlust tndar. 



4. 



Class,— PELEC Yi/UDA, 
I. Order.—PHOLADACBA. 
l.-~.IImiiii FHOLAmDJE, fub-faw. Txiaoisisjt and MotstuxAtJ 

II. Oidav— If YACBA. 

MACTIIIB^, ( 8ub-fctm. LVTRAiiny.E and uactmvmJ. 

» SAAICAVIDJS. 

1' ,. GLU'CONOITYTD^T!. 

Ill Oider.-JI£iLtNACEA. 

IV. Order,— VEJBRACEA. 

V. Order,— CHAlfACKA. 
18.— Jirwi/y r£MTlOOBDIlDJS. 

» TRIHACNJBJS, 

20- „ CUAMIIt i: 

21- » GUAMOSTREIBM. 
88' » SLPPUBlTlDyE. 
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VL Qldev,— LVGINACEA. 
SS.— Unw^ LTICINID^, ri»^fim. eonmrr^soizmaimt^j. 
Ml « VNQVLIjaiD^. 

25. n snTonriDM 

M. „ OALEOMMTD^. 

27. „ SOLMMYWyE. 

48. » MfXAMTID^, f suli-fam. astaxtis^ and casditism J. 

20. OSASSATSLLIDAI. 

TCL Older,— UNIONACEA. 
Vi^Fmas VNIONIJ)^, (mbifim^ taaomrM and MTvaronoMj, 
81. „ A£UT£I,IDjS. 
as. „ JBTJBESinKS, 

Tin. Older,— AECACEA, 
88.— JtafHii/ TBIGONUT}^. 

84. „ NTjC'ULANID^, (mh.fam. yrm.AXix.K and uaiietisj^), 
35. „ HUCULLD^, (»ttb-Jam. yvcuusjt and SASeeriXAtJ. 

IX. Order,— MYTILAOEA. 

37.— Jbiiii^ PBASINID^. 

88. ., MYTILIDM. 

89. „ FINNn)JE. 

4/>. „ AFIGJIIJI}^ fttib-fiim. AnetaitM, tulsmlukm, MsuaamJ. 
X. Oidsr,— OSTBBACBA. 

tt^ihoM/y spoxn ylibjE. 

4*. „ MAHULID-i:. 

48. „ JPBOTINJD.i:. 

44. „ OSTItEJD.E. 

46. „ PLACVNIDJE. 

46. „ ANOMIIB^. 

Taking a very general riew of these orders tho foUowing summary may be 
interesting in pefait of oomparbon. The animals ig tbd first order are diiefly die- 

tinguiahcd by haviti? tho stilts proloniypd into tlic siphons, the socon-:! by pDssessini; 
united siphons covered by an cxtousion of the epidermis of the shell, but no pro- 
longed gilla. In bot|| these oiders ttie tnantle-margins and aipfaom are onited,' and 
the latter equally prolons-i-;!, The fhirJ onirr rrpresonts t,!a> type, with long but 
uutirdy separated siphouii, the fourth with short tuul separated Hipbons ; both have 
the inutiB>ioargniB widely open In fhmt. The fifth oider appears to bo an aber- 
rant type of the second, having the mantle-margins united, hut. possessiii:,' tin' 
■hurt siphoiu of the fourth order, and a habitat which corresponds with the 
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OmmtDM. The aiztfa and seventh orden reprewnt tbe types of Mccypoda with 
only an anal opeuing and widely disunited mantle-margins ; both differ in habitat, 
the £mmex includiiig marine and estuary, the latter fresh-water inhabitants. Tho 
eighth order is pivac^aUj chanieteriEed by entirely disunited mantle-margins and 
; usual total want of tiphaiu ; the ninth by having two very nneqiul Kinustfle mua- 

j des, the anterior haing small and someh'mf?; ntmrly nbsolrto, the postfrior much 

: laiger. The last order is, strictly speaking, the only one in which Uic anterior 

I . retractor is obsolete, or very ncarty M, while flw poiterior In^ r»tr»etor MSunws an 

I ' almost central position. However, it vnn^i be borno in mind iluil (hesi- remarks ar« 

intended to apply only to the principal types, and tliat aberrant aod representative 
I ««M""«w^>»««>tobeiBetwith,a8lhaddie«dy ocoBsionto irote. Theyare 

the natural consequence of tlie course of .L-volopment under different condiUons. 

I shaU ooucludc these remarks with a very brief and geaeral notice ragacdins 
the distribation of flie Fdeeypoda in time and apace. 

Tlie Pclecypofla aro fn„nrl in all sedimentary formations from the oarileet time. 
, la the SUurian period their number ia, thougli smaller than thni at the Bi-acWo- 

poda and Cephalopoda, atiU aomewhat hwgcr than that of the Gasti-opoda. In all 
thf pnhrozoic deposits the two lowest Qtganiaed oidera, the MTPILAOBA end 
OSTBACEA, prevail over the others; but movt of fli,> I..t*,.r iro aUo repre- 
•ented. though tiie four flnt ones mentioned in the above table barelj- by more than 
a few spcc.es In the mesozoic period, the nnmher of the LITOINACSA and 
ThLLlNACEA distinctly increa.(^s; the CflAMACEA make prolwbly their fii-st 
appeaianee and rapidly diminUh again l^jwards the dose of it; the VENEEACEA 
^r^A l^UOLADEA also ahow thdr &.t chaiaoleriatle fdnna, while the MYACEA 

"i^^!^^/! '^'■'■^'^^"'^ ^'^''^ t™« verv sensiblv. The 

ARCAChA appear stea<iiiy to increase Irom the earliest time; the T XIO V / CEi 
are represented in the pal««oio locto only by a few species uod are spn'r- 
rngly found m the fresh-water dep..i,s of tbe following formations; the THOLA- 
DACEA^^ rare through all the formation. but ai-e already foundin the palaeozoics. 

In the eainoaoie period all the ofden are represented, ami the Keograuhicai 
d.stnbu ,on .f th. ,>,.,.e..t time is clearly indicated; in Lt thi. iST t 
T^^l already dmiug the cretaoeoua peried. a. I d,aU have «pe.tedly o^n 

th.t bvt"L", ''"''t P™^*''^' '^"y- *• -««o%i««««aiy to notice 

rf thi^»l.« S'^T'''^' ^^--l irtT^ropicT^as. Moat 

of the i^eoies hw in the so-called Laminarian »one. many are alw diarao- 

f'"'^ " ''^^^ discovered. Spedal 

distribution, and for these (as in the ^oT^.^^:!^.:^':^^^ 
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I. Older. PHOIWUIAOBA. 

TliLs ordei- iuclmlns Tmn-owini,' Prlccypoda, proviilod with a small foot, aud witli 
long Tiniied siphons into which the gills arc p rolougod. Tltc shells are small, cover- 
big onlj the anteriar pvrt of flie Indy, vbOe the posterior part often aeonites a 
cttloareous tube, lining the ca\ ity iii.iili' \>y the animal. The ligiinunt uud l artilagc, 
as well as the hinge teeth, (urc generally obsolete, but aometimes there are present 
long processes bebnr the hinges for the attaehment of mitsoles. Host of the apeeies 
bivzow in solid objocts, in wood and stones, or corals; few in saml. 

The CftmiUes belonging to this order are the FaoLAOUtx (xjasmsisji and 
rmuuasM) sad Oastmocbmvidx (odsnwBJMttvJK, CLArMttutrm, and awMomntiM). 
GcologicaUy, they are sparingly n-prcsi ntod in paltBOzoii' si rut n, tlicir uumln-r 
gradualiy inoeosing in the meso- and kaino^oio ^oeha» and thcj have their 
of dBTdopment in the presait time, poasesstng a wide geogiaphioal dis* 
IriTiiition, as regards genera as well as spiH-ifs. The most important mniu);,'niph 
of the recent species, belonging to thia order, is that of Q. Try oa, Juni'., in the 
Bwceafflngs of the Philadelphia Academy of yatoial 8oieim». I aball Itiva ooea- 
sicni to idbr to ifan jiaper fivqiiaa^. 

I. Famihj—PSOLADIDM 

Animals dub-shaped; the mantle oleeed anteriorly, provided with a single 
perforation through which the more or less elongated, fleshy, and muscular foot is 
piotnidedi poateiiorlf the body is prolonged, — sometimes to a consideiable extent, — 
tenrnnafing irith two meao or less distinctly separated siphons. Tlio posterior part 
of the body in often covered with a shelly tube, wbUe the anterior one is ))rotectcd 
by two eqnol or snb>eq[nal Talves, ather gBjiing in front, or eloscd by a special shelly 
lamina, and beiidea often strengthened ea^eriorly by small variously shape<l, accessory 
mdves; from the beaks cxtoBd jatemally towai-d£ the periphery one or more pro- 
eesses, which are either free or grown to the valves, and to which the muscles of 
the fiwt attach tliemR'lves ; tliere tm no tame hinge teeth present; the pallial sinus 
is always marked. 

Altbongh the Pholads, — probably on account of the difficidty in coUecUng 
tbcnr- ^were fbr some thne rather neglected by concholf^ists, they have leoeiTed • 
good deal of attention within the last few years. Later gMbgical researches have 
atao faeon^t to light a considerable number of fossil form;s, so much so that in Hat 
last deeennium the number of known species baa been more than doubled. 

It would be superfluous for im- t o onter here into any lengOiencd aeooontOD 
the mode of lifb* of this group of Molluscs, liccent careful stodiea have suffl. 
oiiantly pmred that the enormous destruction which they produce en riiipping and 
sobmarine woodaOi'Warka ia eOeeted by a T«ty simple madiaiiism. In tlie tens 

• I m*/ uiMitioB <in tkU nulijitl Korlic«' nod llanlry'n lliitory cf Bnliah Mottiuo, Vol. I, p. 67, il< ,— 
De*b*jr«»' P»ii» «mhU Vol. 1, p. nut Fi»«li«r'( MiuliM oa th* J^muMttM wd Zt.tKi>ioji in «lw Jomnil 
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noiAitntM the boriii<j instruments are f lio immcroua very fiac imbricationt of tbe 
hIioH. which vcrj- pi jIiriLly i i>:il;un a number ol" silicious particles ; in tho TBKgSlVtKM 
such silicious particles liavo becu shown to occur plentifully imbedded in the snper- 
fidal miueolaF tissue of the ftont part of the body. Ibe tanlngtt of the shells are 
effected tiy tl.o font, wliich by its short nose and strong niii«enl!»r «tniot\ire is well 
adapted tor that purpose. The idea of the seoretion of some kind of acid, which 
alone would pnduoe moih erajavationa in wood aad haidrode, haabeem justly n^eoted 
altogether ; at the same time it nppr nr? vrry likoly that the organic fluid secreted by 
the body,-beiDg at a certain decree of higher temperature, so to say. infiltrated or 
injected with ftne by fbe animal into tiie finest pares of the nwtokl aMae1i»d»- 
iiuisf ^vr:ii]y riieiiitato the baring, ifiasmwoh as it softens the finest partieles of the 
substance all round. 

Species of Pbolads faaTS been described alimuly from lulnoaoie lobks, bat tbey 

are not sufllcicutly charactcrizid. Tieces of d liorcd by thcni, (and probably 

aljo by TE/iEonnxji)*, occur in the corhoniieroufi ateata. Ftom the jurassio beds 
several speciosf fiwn n»noe, Englaad, and Russib are well known, although then- 
generic determinations ore not always sufBeiently certain. The cretaceous pcrio«l 
contains* however, a number of good tyi)e^, cxlubiting in general a great sinahritj^ 
to leeent finna. We may say that there ai-e about iO sjwcies known to oocur in 
cntaccous rodis; the somewhat larger number belongs to the fBOLAnntM, the 
smaller to the TsssDjyix^. In the t«i(i;ii\- straf.i f.pwies of Proladidx occur 
(sparingly, at least the number of them upon record is scarcely lai^r than that fixjm 
cntaeeom beds. At the present tune tbeir geagmpUcal distribution is wo(M-w^ 
and many of the species appear to possess a greater facidty of accomnn ulalini:; them- 
selves to different cliaiatological provinces than other molluscs. The geologiad 
Idstoiy of the family distinctly shows ttiat it has its naxhnnm of development in the 
pres«>nt epoch. Tlif CTeat similarity in tlif general strocture of (he Pli<.,lu..U seotin to 
have been rather an obstacle towards their detailed knowledge, aad there can ho little 
doubttiiat we may soon see ^ number of qpeeies doubled, -when oonchologista get 
morp nccustomerl tr, sr t (lio usefulness of a chisel and hammer, or of a hatchet, a.s 
welcome companions on their excursions. Along the sboTM itf the Bay of Bengal 
I have met with several as yet imdescnl>ed spcciee. 

Among the most lecvnl and best rcseaidies on Ih.- Puolai.h.v arc those 
of G. W. Tryon, Juar., who published a monograph of that familv in the 
Jwweedings of the Academy of Natural Bcienoes, Philadelphia, fiar 18ti2, and 
Inf. 1y, 1807, a revised catalogue of the same in the American Journal of Oon- 
chology, vol. iii, pt. 3. In this h»t pqter Tryon accepts for our shells two 
fimnly diviauns, Tboiaiubm and T»Msmj>M (Tkrbdisid^J. The advantage of such 
a thorough separation appears to be very doubtful, nor does tiwm aeem lo be auffi- 
cient groundfor it m the organisatiou, or iu the habits of the nnimnls cr slic lis Tlie 
ohamcter of (he organisation is throughout the family the same ; a wormlikc body 

t 8m M.rn* tad LjtmU! SMkMor Ot <HnI OQlltor-Biivi(.i«r: »stUI,« 4e It Mmm. 
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with n short foot in front, aud poateriorly prolongwl into two fleshy siphon?, soimrtite*! 
at, ur towards, their terminationa. The lens^h of the siphons, and natuially ulso o£ 
the gills, <<\ i 11 varies in tliffcrcnt individiwls of the same species, li\Tng in (Uttiiict 
localities. The brittle structiu-o of the shell is entirely the same in the various 
genera, as also its peculiar imbrications and their aiTangemeut on the outer surface. 
Tbo icesenoe or aliscuce of a shelly tube does not aeem to be of any great impoHaaoe, 
because it entirely depends ujion the cireumstanccs under which the animal live"!, 
whether it does, or docs not, secrete a solid tulns at all ; and its thickness varies a great 
daoliiLdiifaientspeounens of the same spi-cie«. I have niy.solf observed species of 
TsssDiyii\£ (Namiioria and Ktiphua), in which in some places no shelly tube was 
secreted, although the surrounding wood was in sncb eases always impi-ognatwl with 
minei-al substance^ The palettes protecting the termmatuins of the si))bons and the 
so-called accps=or}- valves on the shell itself arr tin- i iily cliaractci-s which appwu d 
be of any imiwrlauce in point of classification, aud l>ased upon these we ix^aiu Lltc 
the older separation of tho fioniljillto teubdvukx and pB'jJ \ h. In the former 
the sb;>[i: of tlie ]i il''tt<^ has been suggested fta the biiae of geuecio disti|iotion» and 
in the laiter tliai of the accessory valves. 



(isMDniKS «iid xiiiBiNi> or nnnujii^ mutmm). 

Aninud aecmtiBg & aheUy tube^ generally closed in front, open behind, the 
siphons protected by a i>air of shelly or Itnrny ^t vL s. Sin !1 sub-globular, widely 
gaping in front, each vaJve marked externally by a i'arruw running from the 
umbooM tewaidi the periphecjr; Rocenoiy valve* are wanting, but the unibonal 
mnscles nn- iKTinHy covered by n t^orinccous ligament ; -l.ni inir generally in wood. 

The animals which are included in this sub-lamiiy have been separated 
by Bronn into two fluuUiei, Twkmoivasa. and WvteBLLASA (Elassen and Ordnung. d. 
Thieneichrs, vol. iii, ]i. 170). Tlw flisHnclion is bn%cd upon the supposed fact that 
the animal of Ku^hus fi>t Jt'urceUaJ arenariua does not possess shelly valves, but merely 
secretes a Adif ixbe, jekned In £Nmt hy two partially omlaiqiing hunellce. Tryon , 
hi }'.:•> Monnr^ph of ttic FmjijDfP.i-:, proiwscd on tbf same ground a distinct sub- 
tuiuily \mder the name of KUPJUiy^; it. aiul A. Adami. in their "Genera of rw. 
MoU." a, p.88^elaat JT. oiwmHm*, {IMh fftganlea of Linn tens,) in the genus 
Tfre'h, simply noting " thnl tli.' apcN of (hf tube is divided at the end by a loogita- 
diiial septum, and is pioduced into two sci)aratc tubes.'* This evidently applies to flie 
posterior or idphtnul end. No mention it made of the exiatence or the want of 
valves, which should distini^uisli the spf cirs from Teredo proper. Deshayoa in his 
ftrat volume of the Tiaitd dl6mcnt. dc Conch., vol. i, pp. 40-47, describes wftli iomo 
deuiil £vkitt under the LauarokUa name of Sefkam. Oe atatw tliat ^ ahelljr 
tube ia open in front 
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In Euph. ortf«rtrii« no shell is known to exist, hut Deshaycs notices, os a second 
species of the same genus, the Sept. Medilerraiiea of Matheron, which lias subse- 
quently been stated to be identical witli Teredo mnegica. Of the first species the 
same author says that it only dilfers from Teredo by living in sand and not in wood. 
ITiere are two small valves present and two palettes as in Teredo. The question as 
to the real character of S. MedUerranea and Guottard's genus JTwyj/lw appeare 
therefore, still unsetUed. Deshaycs in his last edition of the Paris fossils (180o' 
vol. 1, p. 107.) gives a list of the genera of the Fholadid^, but on this occasion ho 
omits the name Septaria altogether, which tends to prove tliat he considers it to be 
identical with Teredo. 

Wright in his recent paper on the TsEKmoyE (Trans. Lin. Soc.Lond., vol. xxv. 
p. 5C3) quotes the authority of Sir E. Home in support of the statement, that 

1. . 5"^?"* " ''"'^ ""'^'"^ "'^'^ « boon discove«!d." 

The palettes 01 Kuphus nre,^arim Ht. Wrigbt found to be vciy similarly formed 

mtbJ T ' ■ ""^ "•^^^ ^ -ery similar, or 

P« babh he same, spocies as tbc last also occurs about Calcutta in the Gangctic 

itL 7l T'i ^ -«I>^t- Besides this 

Z T.: T ^"^"^ ^ '^^''"^ °f Some interestw 

'''^ '^"^''"•^ ^''^"^ — I to be able to publisl! 

A question which it is desirable should be settled as regards the species 

Z^^fsi^B lZ'' ,''»^^»5J^'^'°"'-P-i«^ described by Wright as Kupk.r 
coZ „; , ^ ' "^^"'^^ I Relieve, very prol^bly 

correct, and in such a ca«. the necessity for a special sub-family ceas^. ^ ' ' 

retain t ttilTIi, "'^ '^""•^^^ '^'^^"^ - 

mke a sub-division of til ow t^nif ^ T""'' 
noticed, the form and tr^c L of > T"^ ""^ ""'""'^y 
thebaseof distbetion. ^btL^^ f ^""^^"^ - 

generic importance can nit! 1, . T "^''^ agamst. this, stating that no 

but it is certain Z C ""^ ^ '^'^ satisfiu^tory. 

according t/t^etl „f """"^ '^-t- 

In ca^ like this the ml? '' "^ ""'""^ importance. 

protect thesiph n:wtLrare?;rr"^^^^ ''"^''P*^' '^^'^ P^'^**^"' 

and anv changes made ^ th! I„ ^r'^"°' organisation of the animal. 

always oV the samcLd TaT L ^ ^ ^-..^are 

same Kind, and. as ah-eady noticed, sometimes not to be distinguished 
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from (I108C of the pholadisjs. Each valve has a distinct anterior auricle, whil<> 
the poBtecior ia usually also Boporated from the oeutml body bjr a special gioore. 
l!liiB body, or fbe nilddl* am of the vitn, is itself agnin often dirided "bj a median 
ridge into an anterior ({generally smaller) and a pc";teririr im :., il e imbrication on 
both couTerging towards the ceutial ridge nmaiug from the apex to the periphery, 
and bera, in tlw middld of the -rential regioo, usnaUy termimtting with « Bmall 
solid boss. The form of the valvca greatly varies \rith thf ;v'-i> of the siiecimens, 
the sheila haviog, when young, the umboues perfect, while with progceuire growth 
the entiie tipper porUons of fhe ahdl beeome more or leas eonoded. In tbe same 

way the fr'Ui'- iiorfiLin (if tli.' nntxil'ior aurli-lf JiaVile fn i,-ri-:ii cliun -e-, Ti^'iiiL'; an 
essential part of the shell employed in tlic boring operations of the aoimaL la the 
fonn of tlie tubes there are also numeHnn variatioos to be obserred. It ia evident 
that, when the anterior end of flio fube is ctosciT. tlio animal can only elfect its 
progress in bodng when it has dissolved the frontal diaphi'agmi this must lead as 
to suppose that th« Ztovdot bore 00I7 at oeirtBin times of Ae year, while at other 
times ( ? the hmding or Iiatehin^ aeawii) they am at tsA, ilie tube being dosed 
antoioriy. 

The following are fiie prindpal generic gronpe, as partially enggested by 

Dr. "Wright :— 

1. Teredo, Sell., 1732. Palettes testaceous, single, oblong, usually truncate at 
the end; tubes long, gradually inoieaang {T. uoneffiea, Bpengl.). 

2. Uperotis, Guett., 1711. Palettes testaceous, spoon-shaped, depaessed; 
tnbes abort, olub'Sbaped {U. akma, Q-mol.). 

8. JEnpftN#, Qnett, 1774. PloletteB testaceous, elub-shaped, with the ends 
espondedand truncotod, spatulatc, {Kitph. Mannii, TVright). 

4. CaloMci, GowXii, Vi&l. Palettes dilated towards the middle, with a nar- 
lower spoon-shaped and long prooess at the end ; the basal prolongations of the 
palettes are bony, (C. thoraciUt, Gould), 

5. Namtoria, Wright, 1801. PaMiea testaoeous, solid, elongated aud pyra- 
midal, ibttened inside, transretsally imbfieated on the outer oonvex snrftee, 

{IS. Dunlopii, W r i - li 1 1 . 

e. JigMtyOt Leach, 1840, (teste, Gray). Palettes very long, more or less 
bony or honiy, with laterat flexible aenations or setee, (X bipinnata. Tort.). 

? 7. 2Vrc<fof«7e«. Desh., 1842, (Mem. Soc. Gi-ol. de la France, vol. v, p. 2). 
This iros proposed by Deshayes for a cretaceous species, T. claeatiu, known only 
by loow tubes wMob ore short, davate, and in position, as they occur in tbe rock or 
wood, elmoet pWDsUel to MCb «tber. De^)i;i\(-s does not take any notion of 
tUa supposed new geaerio i^pe in his subsequent revisions of the B&oLADWMt 
but the form of the tabea is oertainly very peculiar, and it'ia vety lOuly that the 
anunals wore somewhat diflbient from those of Teredo. Marlesia and Parapholaa 
bore in wood in a way Teiy similar to this fiml Sarm, which ought to be carefully 
eompaand with them. - 
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8. Polarlhut. Gabb, (iwfo dwcltJkt of the litTwMmte fess. of North 
▲menca; Smitliscn, Mi.c. Coll., 777. p. 10, isci). This hasbeim bailed upon « 
«etaoeoii* 8i)ecies. P. an^icanua, fix>m ^ew Jersey, but I luive not been ahk- to 
«e» m> to M17 dflfailed ctatemoit regarding the d&tiiiotivc characters of the 

It does not app(^ quite certain vrhether tbe distinctions pointed out as oxist- 

th., nhuvc-mmUcm^d fln mons; they may aU be conrid««d M dirtt TmaZT^f 
one and the sa,ne genus. Teredo, but of the throe oth^™," Ik^I ^ , 

^^f^ii^t^^no doubt. „s f^.rLt:;r u^^^^^ 

uwtaneo. I,etween Nau^itorio and Xy/o/r^a-. may »U% be otaerved. 

K^.,n rT' : C-^oh., vol. iii, pt. a. 1W7,) ««B«.te« 31 r., of r^*,.^;v,v* 

vdv«« (Men mtieed, and tJie i „i„ , „„„ . <« waut of them have tin- 

D«h,v<.. a. ft™ *. -hort take, d»criu.J 

■""i.-- b, .h..|l,of the ™<^A.o.v^;orWaS££.T '!."' ''"^ 

M.n,«n.pl. of tla. P.-W^ Ar*""? *^ zLe. iu 

wion„N.„*ri( b.d. .r «.» "v^^J^ 



OP aOTFSHSKS IKDIA. u 
I uhubr Thi- una is auMt Vkiif the aae with XUler'a 0M. MMcwMt from Ihe crttaBcoiM Iwda 

Mr«k in liU CWk4i>t or or«t»ix>ou8 (oteih of North Amerim (Smhliam. MiMcll. CoU. Ko. 177 
p. m 9X»^ •* 25fr«fc,- 21 taUmiioUm. etiUarta, fbim. irrvnitrit, M^mh, 

fiUflSt^ wai the pwriowl^ nmtioiied Btiferttw amerieam$*. 

I have to nx-ord from Soiiih India four new kinx'ics of Ti:nf:ril\ix.i- whioh, bo long »f ihv 
pidftt<w aro unknown, may be describwi under Uii- (rcni-ric name of Teredo; tliiis will mWe Ibe totai 
nnmW uf > r ::i i " i- !<]i<-ei£s to a\x»\t iH, thoiij^h hardly uu^re Ibmi one>i|Mir of them aK Mffiainitly 
certain as helou^iu^ U> (be aub-fiunajr; in no iutanoe an the p«Iet4« latuftehiiilf fanwa. 

I • TBKBDO. Allim» 1782. 
1. TkUDO lAXXRA, fifeljQ(jbl» I1I,F%.1. 
P. fesfo gkHoM, igqualUer lata qnam alfo, atrUa ad medkm eomei^ttbiit twft. 

/.'•'i'.s.v(.'/j oj-)iff^f ; inijii/in^tiin' ili^liuc/it, liifurcit/is ; (n'rh ubi uiileriori magna, avban- 
ffulaia, aupra ad margitiem iucraatata; hiatu auteriori mediocri, /ere triaugulati ; 
oHfienta pottka angvttaUtt oft wrpore ietta wfeo profimdo teparafa. AMa 
dracea, in ji'ii ioribu* varie loria, crasabufaih, hi ml uliL-i .lub-recla, IransversalUeromta 
ac nttmer<m rugata, itUua eotla tnediana ventraU, tcnui aa reethueuia ituiructa. 

The snb'O^Hndrical fbnm aad the ntuueroiu faniiBTene rugatkiu appear to be 
cliaractcri-lu' for tliis sjit'c-ics. Tin- yrurag shells nif, as mualJy in living form!«, 
found boring in all directions througli the wood; tbcj oro constdexabljr thickened 
at fhe anterior end, bnt aihenrue <^ mneh tiie Bame £hiGkn<Hn flmmghont. Tbe 
tulM>s of older specimens arc placorl parallel to the fibre of the wodu ; the ca&t 
tnhibiU a diatinct tamnr oa tb« vential «ide of tlie tube, oorrcspoadiog to the lover 
tliiekeodl tanninations of the Talrea. Sncb a fiirrow ia often to be teen cm living 
specimens of Teredon, and is produced by a slight rib on the internal side of tlie 
tube. Tho two v«lm, wiiea closed, are almost perfectly crlohular, tbe ttdatioua on 
the enter surface being extremely fine, so mueb m tiiat il in y ai b often bardlj' trace- 
alile. 'file anterior aiuide w comparatively large, occupying nearly half the height 
of iho abeU ; it is anteriorly sab-anguiar, and on the upper tide in £ront of the 
beak* lather strongly thicknied; its margina are sbarpeaed and bent eztemally; 
the furrow separating it from the body of the valve is quite indistinct, and the 
one in the middle of the shell, vheze the strite of the surface conTerge, is only 
tneeaible towards tiie Tontml tenninations ; tJie cast is qnite smooth. iSie anterior 
liiatxis is broadly triangular, laterally slightly angular ; the posterior larger and sub- 
orate. The posterior auricles are reiy narrow, aefntated fiKtm the central anai of the 
shdl by a deep groora. 

Xoca/t/.v.— Found boring in laaBil>w«id at Ootatoor and at MaminntiMir. 

Formation. — Ootatoor group. 

* I •htll kipviii,— (n in tiiL- icrowi volvaie. iKtttiug on tfav Onlmjioda of tb* Stuatb Imlinii rrvtxraiK rodtii.— aiiBiit 
til. plnin of immuring the iicnom MaMnKtlvelf thl««vhg«t IllC »kd> dMS FtU lgr » ta , and gil* MfMMa WBntin 
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2. TratBDO OUBnOA, StoHagkm, PI. I, Fi». 2. 

T. tetta globitloaa ; umbonibm prottiinentibut, iucurcaiia ; mltia in nreia ine- 
iitmk tubals arcualim ttfiatui ; auricula antariori miUmijfmia, pan»; petteriori 

magna, postice r(i!:i,i<httii, fjitsdem waniiiw mpi^riori recto. Tuhu^h si(hf,Ti:iyalis, 
cratsis, irregularilcr torlts, subcyiindracetv, antice clauaia, IcvUer rotundalis eed uo» 
lumescentibua. 

Tlio hibes of tliis species are in proportion thicker than those of the previouH 
one, and are gunerally slighUy beut or undulating; their surface appears to bo 
rmOf moaai. Tb8 mtericNr end cf the tabes is not tbidcened, hut graduaUy 
founded ntifl rlosrr!. 

The shells arc nearly globular, pcrliaps a trifle higher than thiek ; the outer 
suiftoe of the mediaa area is oovered with Tery flue angularly bent strias, and two 
fine groovfs nni ,')! tli. :j;icatr-.f conTexity from near the apox to the periphny. 
The aaterior auricle is rather small and tlie strias on it minute; the posterior com' 
pantively large irith a straiglit upper margin, and -witll tho stria) ako much finer 
tlian in the centre of the valres. 

ZocalUif.^In fossU wood, impregnated mth caloaieoitt matter, at Ootatoor. 
AmmiCioik— Ootateor group. 

J. TBSBDOTOXinUMA, dVoU0jr»a, PI. I, Fig. 3. 

F. <wto iraimenatUer ovalo, infttUa; umhu.nbus incurvalis; hiatu atUieo 
mo^jno, a!e In.xoKhn, poslico sub-elliplico, angmtafoi ««Kc»i« mUoa nmkrtita 

''"'"^ '"'J^''^"" rn,.M,., ab umbonibm 
M peripktrbim oblique deoHrrente Mtim. sub(iU»»i,ne arcuaiim alrialaz aurteuia 
poaUca angjuta, auleo lalo ab area centraU t^arata, m8nv0M. TlAttlm attuub-aeeU. 

form of the tubes of this 8i,ecies greatly naemUee tint of Teredo Argonm- 
,1^ bftu^j thin, sub-cyliadrical, n,:,i ^vitlt the ant.rinr nnrl. mmo^h^ inflated TIttae 
inflated or olafate witerior terminations arc among the recent xxtsmmL more 
co™iyohaerTedia Jr,«,*«.thaaiBa^ Hie ^ «« in propoXn 

S^l;^! f. ' '° ^^"^ ""'^ """"'"'-^ striated; the anterioiaiSclc is 

Of noderatesixe. the postmor one nanw. sUghtly rugose and separated fror,, iho 
en^l ajjea by a sMow l«o«d groo« ^ch «m. from under tho umi^le 
^ "^'^t '"'•^ ''"^ - - the C 

rZ^T' «^,dM^ Z 

p421"'^* "^^^^-^ iunien. and 

^*^«M».'-Ootatoorgnmp. 
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4. Tbudo (UtBmtu?) eidOMBsAKfl, SteUttOat ¥L I« Pigt. 4-5. 
K fVpereiJ ArihiKt Mfje terfft, Mspe aegtewuiNtH; ka^fotu, tannSiw, f^wur. 

lioiiibut aiiiicii clausis, r!.r itrfafix, .viif,tnt>i,:-ntU. Valculit tr^'iC ri.nj/is. 

Tiiis species ia based ui)on two tubes louud iu a oooree, couglomeratic stmdstone. 
■Dwy are Tunoasfy ccntorted, and one of them (of wUdi a leprMaitetion ii gmm 
in (isuii' 4 0-1 I) is eitn'mely like some of flu tuTi. cf tlionjcicnt Upmvies 

eliWOt which geiierallj- bores iu cocoaauts, or iu floating pieces of wood. The tubes 
are rathei; tihiB, Bmooth on the wnfcee, with oocattrtnal pwjeotiiigliniiiniB op the ixma 
or lirniliim^i ; rliry arc Kiili-triKirii^d nntcriorly and closci], not particularly 
enlarged, ^'o shell iiaa been observed, nor any diriwiu or coucameiation at the 
fXMtcriorend, «xdi m oftan oocun in trae 2Vipis^ 

LocalUy.—O ■Mm"Ai>:>]l\am, in a gn^iBh coane wndstoue. 

FomatioH. — Arriuluor group. 

b. aa^amlft-FSOlAtaNJt. 

The animals of the rirou! rs.r' rc'-i rtililf^ in crcnera! stnLfturc those of the 
xsucoiiarjs, but th^ never grow to the same great lengtb ; couse^u«uUf the gills aie 
shorter in the fimner. The greuter part of the body ia oofered yriOn the sheO, 
Ibmieil by the two ordinary, nr si'M rnl other accessory, yalvcs ; the mantli is cleft in 
front to admit of protruding a small foot,. The siphons ore milted nearly up 
to Hbe end, and do not, «s a rale, secrete any palettea. A greet ppculiariiy of noet 
of the I'iroiADjyjs is flic ri fli tti'ni (if one |)art of tlir niit' iinr adductor musole 
towards the Iwaks, often forming here a more or lew cellular secretion, and in some 
way ivplncin^ the lignmeat. This last is genendly absent ; only in a few instanoea 
mduncnts of it wore obsen'od. 

The shell is, as I hare already noticed, fbimed in all the PsoiAsiOiS on the same 
piinpjplo. The Talves genemlly arc equal, inequilateial, wiUi an internal apophysu 
und' I- the lii^aks, without hinsyc teeth, more or less gaping in front, and on the 
surfoco mith varioasly arranged imbrications which ore sharpest on the front 
part of the Talres. An important lAaivotev of a large mtmber of the sheila of 
pnoLAhiSis is the proscnco of the above-mentioned shelly reflection of the autoro- 
supenor margin of (he valrea upon tiie beaks, ooroing these partialljr or totally. 
A siill more inportaot iBatiiietion <^ this sub-lhaifly Itann the fiwmer is the presence 
of acce^soiy valves* in almost all puoladix.s. Tlic arrangement, form, ami jiosi- 
lion oi these Talves has been selected as the piiuoipal basis for generic distinctions 
in the same manner as the palettee in tibe msnrv/KS. Th^ am no donbt of arreat 
importance, for their chief oltjeot appears to l)€ to give the two large valvo-. ;i ci i tain 
fixed position durinj^ the net of boring, when th^ could eaeilj be dislodged ; but 
because then supplcmontar}- valTea an bi oonalaiit vae their fom u greatly >-srid}l^ 

*IiM<hlMndMt<>i|MiMiMMHMa«*aicftrliie*nl«ttM n^nn^ktilMiiMiMfr, 
«r tInwtiiMidMMik Hi|uln any tuttlbn expkoatioa. 
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and their number sometfrnee changet At different stages of growth in one and the 
Munc siiecii's. 

OauUing the iodisUcct traces in palajozoic formations, fruo pboiadixm nre vUh 
■affldeut oertainty inmra [torn the jurossic period, and during the cretaceous time 
they were a]rcady tol«nld7 numerous, though imfbrtuaately oftea not «o perfiwt u 
would he required for a correct -ra. rie detemiinatinn. Tlif tertiruy ])erio(l supplies 
• lugs nnmlier of characl«iistic forms ; th^ arc iu general veiy much like the 
iMentonei. 

Bie Moz^WA-j! bore in wood, all kinds of rocTv, sanrl, mud, and ia otter ahells, 
w florals ; their borings are not usually very deep, and the hollov« only occhuoiuiUt 
entu^ly or pariially lined withadiellytulw. bthefbufl Ifcmifaa the tube is groro 

together with fh. valv, ns in t!,c ^7 ,>r,o™^^. Tryon (Proceed. Acad, Nat. 
oc., fJuL, 1802), m retaimng the ^oolaoinjs as a fmnily, i)ropose8 to seimmt.* H info 
'fo*-****"* JOWJTOmM, the former harlng the anterior hiatus always 
open, the latter closed when adidt. In some respects the division may be deemed 
conrcnient, but it cannot be oon*idor.=d as of any great importance, because the c-a*e 
^c^7ii«f^m«Ajy^^^ stage of growth whether the aiximal chwes iU 
eneU m front or ii.it. 

The foUowingiHasummaiyof thegenera a., at present lmow„. I O.all ™«. 

r?L^° "T!? ^ "^'^ ^ r^^r«.7^^. showing gradually. 

ny a decrease of the acoeisoiT -ndvea ih« mmiam^i »u • t « 

to the GMmtocajna^J^ foB»i of their sheUm &c. a passage 

tube ^ne*^'' " ^'^'"'"'^^ " ''"^ «»«<«»«<i the 

I^^rhZlei:r'^ "^^^ ^^-^ ^d^Lnding antenorlT. 

^I^^r^^ ' ^'"^ "^"'•^ fi^ntTtlfo valves a, . 

ertentog beto^ Deabayes m his h«t edition of the Paris fossils. (18C0. vol. i. 

of the tube are vtWrnnST rT "f" «^ usual bifid terminations 

-r^-ramily for this Wit Lr^t ^ ^ '^"^^'^'^"^'^ " 

Of a tube figured J « . . '^'^'^ ascertained. The lennnatieii 

K..idegeb..tS ^ S) t a: T^V' ^^^-■^-'^-tseb. 
Suisse. 8- Ser.. pJt p 23 isr'o ^ .'.rr**** 

the same author. a.^i2l^G'j^;j^-^' r Quedlinburg, 
. rj OMUtrbOa, (TqAOl, pt i,pl. 2, fig. 17,) and which 
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liai alM bem mppouA to bekog to TereOhu, n mom Iflndy a PXofatSifeii or « 

Mariesia ; it will hf notiVod subsequently under the name of PA. liomerL 

2. Xylophaga, Turton, 1822. Vaivea Teredo- like, Bemi-oral, atnwgly gaping 

ia front, less ao bebiod; euh vsItb with an infantBl rib nuuiiiig tarn U» npeiz to 

the prripfien- ; hro iir(^-nm1ionaI :u-i''rf.*.f>rj- valves pre=(--ut . 

Three recent and a lew tertiary Bpecies of this gcaus ai« upon mookL Two 

■P«uM wm ftxnnerly deecxibed under this genus finm tlie aretueout zodn of Nortii 

America, but tat eaitb «f ttwM dittuot gemeoo Aaiftmfaat iim^ jis,re btdy been 

iatioduccd. 

«. ffottioofaMiwi, H«elt. 18M, (Smith. Huo. OoU.,Ko. 177, p. 34). The 
tvpe is Xyloph. Siimpm,,:, :\rcelc atnl Tl nyd, !, ; it is said to differ fron Martena by 
the want of accessory "pieces" (valves?), and in having the anterior 
foroMd bjr a notugiiltir Botoh in the ant«ro-Teiitrtil naigm of oich vilve. 

1. Turm;.^. OalJi, IPO), fPalteont. of Calilbmia, vol. i, p. li.5). Tlie shell 
is like tliat of Zylofhaga, but has po«terior to the internal umbonal rib another, 
alien hroader rib, nmninf from befauid the Apex toinirds the inftra-posterior marfi^in. 
The animal also secrete? a slit lly tube, and consequently the valves must have been 
much auHe gaping posteriorly than they are in (he recent J4fUtplUtfm, which only 
■Bghfly pfolnide out of their ahdla. The ncoenoiy Tglm ore uaknovsj ami it » 
thercfore tlifrioult classify exactly the genus, for it may be just as poarible,- 
and I would almost conaider it more probable,- that it is a form of the TESHDiyiXM, 
OabbdeuribwoneerBtBoeoiu aperaes (loc. cit., p. 140, pi. 22, fig. IIG), T.jilen us, and 
I shall have to notice a second species of tlie wame genus from our Soiitliem Ibidian 
creiaceona rocks, T. kfpidarku, n. sp. TeretUt Argouetuu, BuTipkier, may be a 
third tpedes of tUe genua, and as regards the fiorm rftheBheDitaeif it claaelyieaem. 
bles the hst named one, Eichwald in his Letha^a Ross., (livr. xi, 18(57, p. 790, 
pi. 22, fig. 13,) 8tate» that PAoAm TTaldheimii, d'Orb, occurs in the Neoeomiea 
at EharoaohdwD near Meecow} the species secretes a solid shelly tube, and iMe (m 
its valves two ilhs running from the apex to fin periphery, like Turnua, but the 
anterior portion of the shell wouM appear to show a great lesembhuice to a MarieButf 
it may be a ParapioUu. 

ia. The genus JLylophagella ^^;is jiropfswl by :Mi'ek in 1864 (Smith. Misc. 
Coll., No. 177, p. 34.) for Xyhphaga elegantula of Meek and Hayden, which is 
said to differ from Xylophaga by the presence of a " po«tero<.doT8a] ridge ;" I presume, 
therefore, that it is very closely allied to or generically identical with Titnius, but 
Meek adds, that it "burro^-s apparently always without a shelly linmg." Tlih 
would be a slight distinction from Tunttw, but it rcquii-ea conlinuatiou, though I 
must say that it docs not seem advisable to attach too mufih importance to the 
presence or ivant of a shelly tube. Many other pitoLAnnus giro a proof of this» 
woreting a perCset tnbe whenever they find a special neceesi^ for it ; in other cases 
they line the hollow excavatctl by them, only M-ith a very thin shelly layer, and again 
in othecs they accrete it ooiy partially, £nr instonoe, on each turn of the 
tube. 
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6. J!N«Mi(e«^,])esh., 1828. (H. and A. Adams, Gen. ii, p. 839). SbeU iiu»e 
or le«s sIobMCMulptared a« in XyUtphofa, iJ«qiiiT«lTe,ft«Btgape doiedintlwidiilt ' 
•tate; as.n^^oaccossorj ^-alve i. p,v«.nt. Besides a few recent sin^cies thewiue 
•ome vcr>- sunilar forms known Ironi the tcrliaiy beds, and I duiU nUiute to one or 
two from the cretaceous stnta. 

J«Jf' ^f'''f7''^;^^""'1- (rn... Phil. Acad, p. IM, fto,) i, rtifad to 

difife, frum the last m hnving a " subccntral, radiating" groove 

Adams. Gen. ii,,,.3aO). SheU KenetaJIv 
d^^tcly ovate, posteriori, p^lueed, e.uivalve; anterior W oloj;'^^! 

Ill Z7 "^'"^"^^ I-t-«mbome plate, and .^Ji 

I^us genu« weU known f..m cr.,a,.,„us as wdlMfam ^ian- depodfa. 

6a PAoW.,. Conrad. 1866. (American Journ. Conch . f, p l,^^ .^o- 
po^f^aa oUgoccne species. deacrib«l in Joum. Acad. Kat. Sc. PLU.. 2nd 8°^ 
p. 127, r '. U, fig. 3, under the name of J>a«la» IHowM. Tlu. .i. ii k \. r . 
a short Jfarte««. but ^thottt aeces.o" l^hT TT , . ^ ^""^ 
fDedliii A>»rf«i^nn twwmaccesson- pintn, , iv.thu,.,. else, however, occurs in the 
I^getr^^ which ^.Id indicate any peculiu;.ty to Ju^iiy U« ib™.tK« of 

7. SbifiUeria, Try on, mR2 rPrnr P],n Acad ISfto \ i,„ v . 

o^bL'rr'/nX'i^lt^^rlL ^>^-nHkein^«^M.,«.o™U^ 

W«.«;^H^ua1^ro:;^\":::^ «d« .-.nan, aai. 

ia two. often extending bae^a^s •tT^^''^ Umgitcriinally divided 

The forms eaZd ^^"^ ^ ^^^^ "^^^^^^^^^ 

thc.v could prol^^bX 3^^^ i^-^.-. and 

div«on of L mnbJjpS^a^J^^ - -J..,.nene to the latter genna. ^ 

li^wever.tUereisai^euliarXt!?!^ . »^"''***«^'^« ^P^ci*^. ^«rapk, 
tW Indian sp«da« which in eir.„.rf^^^^^r^ fewrf 
tUe shell perfect,, ^t^.^l:7onZ^^^ ^''^ -^''^ ''^ 

Tahcs are short and broad I rTf" i. «*^opt that their umbonal 

examined: -Jtew/^m ^f a T"^"^ thr^ fe„M ^^ob I haTB 

will, the anterior liiatus ren^neT^ ^"^"'^'^ ' ttpparonay 

Buw^inped tootb. aud an obsolete tooth in tiie 
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opposite valrcs. Above these teeth thoro h a small (.■artikit^'e lodged. I have 8een 
only large sjpecimens of Coarftd's type Farapholat Calffoniktu, and these do not 
dnnr aaj teeib. but » owtihse below fhe beaks; shells of the raoiAMSM 
change, however, sn murh wiUi ivm, tliat T cunltl luit feel certain in proposing a new 
geneno name for our shells unless 1 had the opportunity of ezamining yoong and 
flsah apee^nans of the abore-mentioiied type specnea. 

10. Tholaflhlefi, Turton, 1819, {II. and A. Adams, Gen. ii, p. 828). Shell 
veiy MBwlar to Martesia, the two donai aooeaaoiy vatres are smaller than in 
FurtipMan the posterior end u enlarged into a cup-ahaped appendage protectiu{j 

Tryon in his last revieir of the PaoiADiDx in American .Jaurn. of Conch, 
(vol, iii, 1867, part 3), qootes the following sub-genera of thiji genus ; Saiatia, 
Qt9iy, lUSBfHoi Gray, Netasiomelh, Carpenter. The difiFemncea of ttase lam the 
type genns Sfpnr to be of little importiuicc. I shall only rcfrr to the last one ; of 
the first Pi. mehmra. Sow., of the aeoond PA. tridem. Sow., are considered as types. 

10a. Netastomella, Carpenter, 186(. (Pmm. ZooL Bee., p. SOS.) b baaed upon 
P^rt-'n* Dffnrimi, Sow., the valves of wliifh nre postpriorly prolonged iri(o ;i 
flattened cjilcareous cup. It is said to tlilter from Jouannetia in having both valves 
equal, and from FMad^dM hf fbB oaluanwas Batnre of fhe oop at thepostearior 
end of tlu shell. 

11. J^enilella, Y&lenc, 18?? (Conrad, 1819,- see Tryon'a Memoir on the 
FaotAioBM in Fnw. PhiL Aoad. fbr 1868). SheU wtaj siMilaF to that of the 

prm-ioti-; gmnis, sliijhtly cx|>auded posteriorly ; one nmboual and two prammboml 
accessory valves, placed side by side, are present. 

19. Takma, Gray, 1840, (H. and A. Adams, Gen. ii, p. 329). Shell in fonn 
resembliDi; ThohitVirlcii ; anterior liiatus open, very small; pre-umhonal margins of 
the valves rcfluxod; two sinali umboual plates side by side ; posterior end enlarged, 
eap-dmped, and pntect«d by a pau- of siphonal valres. 

l:i Natea, Gray, 1851, (ibid., p. 828). Shell small, aub-ovate; Oneainall 
post-umboDal accessory plate ; anterior hiatus -widely open. 

li. Samea, Leach, 1826, (ibid., p. 320). Shell elongately ovate; one 
narrow and long umbonol accessory i>latc; umboual processes thin, rcflexed. Tliae 
are two sb^tly different tyjK's of shells referred to this genus by Tryon. The one 
kiad, like B. Candida, L., has the margins of the valvos rounded, and the anterior 
bistas is loug and narrow; tiiaae flbeOs aie omriderad to be typical J9arw«. 

14o. The othf>r form, rrprrsontrtl by B. parea, L., hns f!ip aiitrrft-vcntral 
niargin iasinuatod, and the anterior hiaXus is short and wide. For this last the 
Bub-gBDeiiic naane AnAemaam, Leaoh. baa hem. adopted. 

11*. MotHithiru, Tryon, 1862, (Proc. Phil. Acad.) may he considered as a 
tliird form of the same general typo; it only di^^rs from typical Bwmea by having 
the mnbonid plate larger, cuneiform, and the i™*™*! prooesaee eelltdai. PAoto 
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orientalit, Gmel., is the type of «hb geBw whlbh certainly ji oloaely allied to 

Sarn>\i ;uk1 li;is, I bclicvc, only sub-generio value. 

lo. I'itolat," LinmS. 1757, (H. aocl A. Adams, Gen. ii, p. 825). Shell elon- 
gated, one iimbdiwl aooeMory phfe, atendin? fbnmd. and one mmnpoat-umboMal ; 

hinge pMc irflexed over ffif lifaks and ddscly applied. 

Kleiu used the muxa Pholat correcUj, but hia figure of the type apeciea ia not 
dear. 

15«. Trjon scparaf' s tlu >|)€cies Trith a \ride omnrginatcd anterior hiatna (like 
Ph. cruetfera. Sow.,) into a distinct sub-genus, which ho calls Oirfopf,;.'ra fl'Sfi"* 

m LaoHUpa, Gray. 1847. (H. and A. Adams. Gen. ii. p. 826.) dilFers from 
rholcu, in liriMu,' tuo accessory, umbonal valTBi plaoed aide by aide { flwiiiiiaedate 
IS celluhir beneath, ruflexed over the l)eaks. 

The typical spodm of 3>actiUna are those with a short emarginated hiatus in 
mmt, like D. datyltit. 

1.. ^^'P "^"^ ' ^^^^^-^ alon? H'^ anterior 

taat^s. wfOi the nnelei of the dorsal vaires jdaced anteriorly. like J), Campechensis of 
Gmdin. Tryon eonside,-s as a sepHwte aub^u. and name. it mtoeeHimm (1862). 

itlwf? '■ Q"'- P- 327). SheU 

plate 'lot rcflcxed, the umbonal mu.sole oniv 
co^e^U. a horny q,idenais. an W Uatna alway, oi«n. Through the want of 
.«»e««y valre* Z.rpk^a no doubt forms a passage to the GAtTMacLn^ 

1116 first rebable i-ecords of fossil species of phoiadi^^ are from the lower 

of theu^bon,..s ,n fossil-wood and in stone have been found abwdy in«rt^ 
2f „ tl^? the CKrtaeoous stmta mc lind a number of hms 

sltZlirr^i.!!^ "^'P^"'"^ ^ ^"'"^ the tertiai-y beds. 

8ever«^«f tln,arf««„e8i«oies. like Teredo NorccgU>a or Zylophnga dorX^ 

I <l^tinn^shahle tho« rtOl iLd living^ Tr;:nt^^ 

Ibbt) bA recent speoies of pnoi. inm^. «««u«i8n»ieo 

— itauneHtis, Cott. 

a MarMa. Dr. J. Mu|i„ iTZ t y /" T -olliei«t(y .tten.uiUJ for 

■nti. ipated. ' **««^" *»» aMM p*. JUmmi, wUdi d'Orbigay hid 
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t.—PA. CmKelkna, d'Orb., is very likely alM « Martttut, and Hm aome matt be taid of tlie 

S.7^n.«»iulriela, PhiL, Pi. tHieylindriea, d'Orb., «nd Ph, Siedani, Vict. 

JJ. — Pi, Smml^MrHeit, Pictot, may be a Parapio/a^^ with two middle furrows. 

9-11.— Ryckholt ill Ms " Mol;n,j,r,.:; [,,I^:i„ii ' (I j>t., is ,:;, pp. 111.117,) dfecriljes fnim tli,. 
vnwr ctatawMN beda of Beljrium Uirec species, PA. tiij>racreUtcea, Jffttitm*, and Kieinaaa. Tbo fint 
«ieiM7liesa|Meics4>r/MMHMtf%Mid1ih« lait fa adid'to I'M. l^ftUtna 

lu» viT}- mticb tfaa {am lad ehaneter of Uie mb-gaiMia i}rp6 .^MiuMtt «f tbe gmu Bmnua 

(mr an tea p. 21), 

12. — An inUTi-sling new species, Pk. reticulata, was dwecribcd hy MiilUr (Suppl. Pair. Aadllier 
KkmIcCj P> 16«pL 7, fig. 17,) from the Scnanien Ixsda ol' Aacbeuj it \m Ibe gMHnl fonn 

U.— PMw VaMidajj, d'Ork, I km alniM^jr Botieed trim arMlcins «f S«m» S»-«m, 

14-20. — Meek in hi8 Chi.x'li-li»t, nl N. Anu iiran ci'«tiii-ci<iis foesils ijuntcii,- licslde the tlin* 
■p«aiei pmrioutiy ([Kid) tecoided under Xglephajrlla, Guiuociatam, Mid IVrnuw, - MarlttU .' eniitafa, 
Xeek Md Hajd.. PMw eMwM, UmU, and PA. awftmai, Qabb, (»» Bnilib. lliH. Coll., No. 177, 
im, f. 10}. GaU in hie PriMUt ttf.Caliibnih, |, p. 146, deteiibH Mtrttua dmm horn Isha 
cNtaMOQB M* «f Culiforni'n. 

W. tclerotiUs, Gt .r it,', i (1 iLi:i|i rs:iiuIs-. Liic'i liii'iT' 1 ^50, p. 144) , nan from the present knwvn 
dtwriptioD •oarcely be acknowlcdj^'d as a i>i>ccit« of the Puolauidj:. Tbu aathor quotes it also 
{roai tb* tJp]Mr OfemMwi «f Baglfliid, but do«c not t^ate tha aatboiify Ibr the lafenoee. 

There an, inehidfa^ tWc n«w Kp(<cioi rrom our Sth. ladim ioclln» and aiDdwIillf atnuMl donbl- 
Ail hrm, St tbe present ^3 species of puor..iDi.\'.s known from emtocemw depoaile. The Indim 
»|ieciin are Tiirniu lapidarim, Marteiia Ixmleru, and Parajiioiu! miraa. Only a fw speciinii s f 
{•eh of theee «ti«tie« bav« been found, bat tbejr do not eeem to be rare, tbou^^h tmy lociJ. There 
m «iiat dHBeul^ b titiiMti^ the ipeeimemi from tin llNnlindwNd,aralom,ittafltitateibr 
descriptioa. 

TT. TTENrS. O'^bb, IPOl. .:Vi'p p. 10). 
1. 'I'rF.Nrs i.AriitAKii.s, S'unt"k(i, I'l. 1, l-'ii,'. fi. 

Tut. tetla tub-oeata, it^flata, tmboiiibut anticie, iuntrraint, auricula anteriori 
pana vufrueitt, ii^ro mirUmiam bOe kkmii, potHee mOnitakktftt, fen etaKta; 
CMlit medifrna ab uisi!, i,i!hi !i ad per'q)}ieriam decnrrente tenni, ted ra'dfl prominenti, 
altera fotiiea Uttioreperipheriam vertm/ere obaolela. Tubuiit prvl«ngnit», testaceis, 
tovvrSm, j» tuperfieie trwuvenaUtei' mpmlorit. 

Tlie shell of this s[irrii'< is rliii-fly rli;ir.'ictrii/.cfl by the Tciy smnll nnterior 
auricle, tbo thin and sharp central rib, and the sJiollow and broader posterior rib; 
the btter becoma neaily obsolete towards the peripbeiy. The ▼nttnl «nd of tin 
(viitval ;uTa i~ L luna.'d. net i.>rmii:;itiiiLr \\ itii a niicl^rnrdbovs ;ls usual iu Teredo. 
The tubes are of a thin shelly structure, tiansTersaUy minutely rugose and increase 
nther rapidly in tbieknesa. The qiedsa vu finmd bomig ki waidatona vlfhoat 
nriy tiTioe of wwid , tho tulxis seen to Iw IU flicir origiul potitioB, not 1o<m^ and 
accidently buried iu the mod. 

Odium $ mm ia yellowiili oaleanoina ■aa d rto ne . 

Fyrmation. — Ootatoor group. 
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III. MA11TE8IA, Leach. 1821, (see p. 20). 

1. MABTE81A Tt-XDENH, Sioliczka, PI. II. Fig8. 5-6. 
Marl testa cnneiformi, antice ,ubinflala ac rotundata, postkS attenuata et ud 
ierminationemMuncata; hiatu autico ang.i»to ; superfwie in area central* M 
Xriata »ulco media„o ab umbonibtui decnrrente divim: reffiofie postwa lateralUer 
minnle rugooa, area pootica supra aubcarinata; impre^ione mu^tari postica M 
elongata; valcula acceBsa umbonali parca, late mala, antice emarginala : margimbm 
valearim ante umboues elevatis ac reflexia. 

The short, anteriorly inflated and Rlohular form of this shell easfly distinguishw 
it from other known Bi>eeie8. Young si^cimens (fig. 5) arc more regularly club- 
shaped, the attenuation of the valves from the front towards the posterior end being 
more gradual than in old ones. The valves have a distinct, though very narrow 
oiiening in front for the protrusion of the foot, the shelly covering being soraewliat 
prominent ; the surface of the central area is finely striated, and the stria; pass over 
the median groove almost continuously ; the posterior area is very slightly rugose. 
Tlie accessory valve covering the umbones is thin and anteriorly emarginated ; it is 
rather broadly oval, but I have not been able to trace exactly its posterior mai^n. 
iocaWy.— Moraviatoor; boring in wood together with the next species. 
jPorww^WB.— Ootatoor group. 

IV. PARAPH0LA8, Conrad, 18 IS, (sec p. 20). 

1. Pabapuolas MEH.SA, Stoliczka, PI. II, Fig. 7. 

Paraph, testa elongata, cnneiformi, antice rotundata, tubinjlata, poatice regula- 
riter attenuata ; hiatu antico minimo; tuperjicie lateraliler minute striata, poatice 
supra lamellose rugota; area ceiitrali duobus suhis approximali* ab iimbonibiis 
ad peripheriam decurrentibus notata ; talvulia accessis supra nmbotiea sitis inter se 
contingent tbus, semicircularibus ; tnlvula dorsali postumbonali stili/ormi, simplici; 
ventrali simiUtriler construcla, sed longiiudinaliter biparlila. 

This is a tjpical siwcies of Pnrapholas. having the umbonal accessory valve 
divided longitudinally, but in every other respect the shell resembles a Martesia. 
The two furrows running from the umbones towards the periphery are said to ho 
present in all known species of I'arapholas ; there are, however, some species of 
Martesia known {M. branchiata, Gld., and others) which also possess two um1x>nal 
valves. On the other hand, there occurs a species in the Irawadi delta, described by 
Mr. W. Blanford as Martesia Jhiminalia, (.Toum. Asiat. Soc, Bengal, vol. rxxvi, 
1867, p. 07, pi. 3, figs. 1-3), wliich bas a divided umlranal accessory valve, but only 
one rib running from the umbones to the periphery, a second one Ijeing only internally 
and not very distinctly marked ; it is almost parallel to the superior margins of tin- 
valves. Still tho siHicies must be considen'id as a Pnrapholas and not as a Martesia, 
though I must again say that the distinction scarcely deserves to be regarded as 
of generic value. 
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Till' suif;ii.'i.' (iP our s]K'cit's is vi-rv iiiiiniioly si ii.it I'd, and the upper posterior 
tuorgiu lamellar. The narrow post-umborial plate Ijing between the mar'»ins of 
th« tsItm ia atilet-sbftped, porteriwly eadlng in a point; the ventral one is of 
similar form, but longilmliually dividi il Ly a -loare. The front, ed^as of tbc valves 
heiow the umbonsa are &Ugbtly elevated, and tbo region next to tliem imprejt.'sed. 
TIte spedm cut be eadlf diatin^hed fay its rognlar chib-shsped form aud Enu 
stria<ion on tho central ar< ;i fn in Marl. (Parapholaa ?J sanciee-crutk, Pictet; a 
uune dmely allied gpedea to ours is the leceut Marieaia eaiva. Sow. 

j0e«N(|r.— Howmtoor; boring in wood. 

AfHMtiiMk— Ootatoor groi^. 

II. £'amUg,—Q ASTRO CIUHNID^. 

Tlie nniiiirJs, TwloiiL^in^ fa tlii; family, in wv.v^x rrsj^'cts resemble those of the 
Puolabwjb; they are gvacrolly symmetrical, daTiform, with a short sub-cylindrical 
foot which ja not byaaifihNHM, altbong'b oocadoniillj provided with a byssal groove ; 
the mantio inri!'L;ins arc tliicArnci!, ofctii prclo:r:;eil into vaiious cirrhi, or other 
appendages, uuitod along the ventral side ; there arc two gills on either side, bat their 

•nAtit, tlw enter ones are often bvger than tbe inner; they are mora or 
less prolonged into the siphons, wliidi gem rnHy an uni'< d up to near their ends. 
The shell consists of two equal, or very nearly e^ual valre^t wJiieh are thin and 
inequilateral, more or less gaping in fironts the hinge teeth are rudimentary or alto- 
gether wanting, the beaks being, however, occasionally supported by a small internal 
lainina; the ligament is external, but usually very small and thin; a portion of it 
Bometiiiiea naohee to the mtemal edge, representing the oaitOage. He -vbItw am 
either free, enclosed in a shelly tube, or more or leas grown together with it. 
Deshajes in his last edition of the fWia fossils again dwells in great detail t^on the 
idea (which he kaxaeAj wlvooatod) of the temporary separation of the valTOa ftom 
the tube during certain stage* of growth. The course of gi owth appears to me not 
to offK anything peooEar or eslcaordiiiaty. It is nothing but an organic — ^maj be 
aeid— MOtetion which oanataiittj dinnlfai flie edges of the aperture in die Gaatro* 
poda when they grow laigelj, and eamotlj the aasM takes flaoa it the edges of the 
▼aim of Pde^fffoda, 

There are three aomewhat di£Ebnmt groups of sheUa which bdong to this 
fLimily. Try on published a monograph of the family in the Proceedings of the 
Philadelphia Academy of Natural Science in 1861« and a rerised list of the 
apedes in 1867, part 3, vol. iii, of the American Jotmal of Conoholog)-. This 
last publication is the most compli one available, and in giving here a slioct 
Kview of tiie TBiioas i7pea» I abaU follow it with a ism alight alterations. 



M CBEIAOEOTrB FELBCTPOBA 

Bofli valvw lyfag free in the tube, the Urine animal oorcriiig the former bj its 
mantle, eitber [..vrtinUy or entin>lv. 

1. Try 011,1861. (vide Proo. Phil. Acad. Nat. Sc.). Valves equal, 

Triddy gaping in IWmt and Wow, generally with a smaU projoclioa of the margiii 
intpmriHr below flic umboncs; a mor«> or less wparated, triangular ano ram ftant 
the beaia obUfiucIy towards the posterior end; ligament strong; tulw daviform - 
E enirider those fanns of ibMwIAinV;' (iZ. mylihide*. Lam., and oth.), which Trjon 
scpnmt r l imder the above (sub^jeiieric) name,a8inteniiediateljetw«aithe Pmolmidm 
and the QASisooMsaui. They have entirely the form of JJf.v V.n /„. l^l th,. pro- 
oeM bdow the heaks is generally somewhat distinct, and thei^ is alinenuming 
irom the ape.K obliquely towards the postoriw peiiphefT, «neh a. in some species 
f ^1"^*. ^ I I'^ive previously m.,iti..nPrl nUo i,.K< af,s a passa-c from the 

nnrner to the present family, because it docs not possess any accessory mirea 

Species belonging to the type of the recent Sp. mgtibride,, Lam., or Sp. ro$trala. 
Sow ai« kuoNvn already i„ the eretacenus |., riod. a« wUl be seen in my subsequent 
tot Of the eretaeeouH species of G^^xnocu^sw^, and it is probable that they wiU 
also be found in older formations; ' 

ZtjS/'^l'if ""Jr^ shell ,x>gularly striated, 

Wt!^^,!!"*"^ 1»becU.ifc«n.«tber short ;-borins in ^helh,! 

apc^ifs^r^ToiriSr j^'^th^,'^^ "~ ^^-^ ^^-^ ^--^'^^ ^'^^ 

coral-reefs a^formed numerrnis m tropical coujvtries where 

ZTXn^^' '""^ "^"'^ -"^^ 

shaped layen. InToIriiur .IiaIi r. , . ' composed of cup- 

ci»edCnT:::',^z ™» ,4,,, 

Tubes which in r ™™" oenuw lAe Talvee :— boring in sand and mud. 

•peoiM ato, however. ™eoiii:,ni„°>^.r^ orelaooous UefosiUi Uie 
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{Bsroeilf/E nd OUrMKUarJl at Tryon, aatoftUm, De»hay6»}. 

Shell with only the right valve free, the left one permanently grown together 
wiUithe tube. Tlio mantle of the animal must consequently oveclap tfae liglit 
tbIto altogether, cnusing it to bo in some respects internal. 

5. Bryopa, Gray, 1810, (Tryon, in Proe. Phil. Acad. Nat. Sc. for 1861). 
Valves generally tn'nnjnilar, unequal; tube short, posteriorly witli a siplional fringe, 
anteriorly mostly ol' ii-rejjiilar shape, enlarged, compressed, in front witli a minute 
fissure. 

5a. Dacoata, Gray, 1858, (see Tryon, loc. ciL), was separated suh-Ereneri^-nlly 
toinohide C7. (iiistralia and balauorum, both of which are stated to have no siphonal 
fringe at the ]ji>st , :ior end of tbe tulie; tbe last namied ia supposed \if Tryon to be 
only the young of Bn/opa aperta. Sow. 

& CZacff^W/a, Lam., 1812, (see Deshayca Fossil du bass, de Paris, 2tid edit., 
IBM, ToL i, p. 80, etc.). Valves oval, or sub-OTal, Beariy eqoal, ahorfc tnbuU fomdl 
all round the margins of the valve-s rrliere fhfy eomo in crinfont with the tube; the 
latter is long and laterally conipresised. If an aulciior Us)!>urc exists, it must be 
qoitB {Regular and very small. 

7. StirpuUiM, Stol., 1869. Valves ovate, sub-oqn;iL sijuil;.! to ilu sp of Clava. 
gella, hut tubuli formed only at the front part of tlio lube whieii haa a, distinel 
flnurc; tube long. 

The tri-division of the I.auiarckian gemis Cl<tcageUn was first propfiMil Ity fin- 
able French conchologist, a. llaitg, and afterwards revised by Deshayti. iu liis 
"Ttaitd elem. de Conehiliologie," In his last editim of the Paris fossils the same 
author enters upon this question in detail, but be rlnn? nnf i Mt;siiler tlio ltouji- suffi- 
ciently distinct to warrant generic distinctions; 1 leel, however, tercuiu ?li;U tliey aix' 
equally well defia&bie as scores of others. That panrnipm tmex one into the other do 
ooctir is only natural, and must l>i' i'\]i<H-torl. p"! the rc^tilt of fin-lln r aunlysis and of 
our increasing koowlcdge, not only in this but in all other similar t:a&cs. Palneonto- 
kgy must greatly assiat in the diaoovery of ooimeotiiig linlea between forms wliicli 
appear to Ik^ nt the prpsont perfectly isolated. The three genrra which I mentioned 
above are iliitiuci in their Iiabits, connected with some variations in the form of the 
animals and shells. They all seem to poneaa the UmVbj of fvodndnK mow or less 
prolonged tub-.ili, irbfch originate ;if tin rf!i:ps r f the mantle. 

The recent species which have been called by Gray Bryopa generally live in solid 
nek or ooibI, and do not, aa a rale, secrete tabnli of any gieei length. Dcshayea 
says, however, thnt ihh h entirely owirt!? to If.r.il infliiracf":, nm! if it happens 
that there are any fissures in the rock, a few tubuli arc readily lormcd as observed on 
foiaaapeciea. 8wdiba3aDthecas«,lie sayB,iri4ii 2^.rCIa«v' »<>^^ 
have again a transition from Bryopa to Clavagella, but sAill partaking movo of the 
general characters of the former than of the latter. 
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Deshayos brings in support of liis unity of Lamarck's Clamgella some 
foRsil species, saying that the usual trianifuhir shape of the valves of the recent 
Bryopa is connected with the characters of what lias here been called Clavagella. 
This is, as regards the form of the valves, quite correct; the triangular shape 
passes gradually into an oval, but the shape of the valves has, strictly speaking, not 
iHJcn considered as one of the striking distinctions of Bryopa! Sandberger 
(Mainzer Beckon, pi. 21, tig. 3,) figures such a Clavagelln in M-bich the valves 
are mtcrmediatc in shape between those of other fossU Clavagella: and the recent 
Bryopa but it distinctly secretes tubuli on the mantle edges like the former, and 
Its habitat also corresponds mth it. The known fossil ClavageU<c generally bore 
m sheUs, or near the siufacc of corals, having the ventral side, where the bngest 
tubuli arc lormcd. free. Very often these tubuli arc found secreted all round the 
edge of the mantle, that is. along the margins of each valve ; this is probably more 
commonly the case in such species as bor« in sand, than in those which attack 
shells The larpst number of the fossil species belong to Chvagelta. as restricted. 
In the third form for which I have proposed the name Stirpulina, and which 

bact lar s 0 resbayes. the tubes are closed in front, the diaphragm being 
perforated about the middle by a nariw slit, and at the edges surrotndeny 

ZueTln : ^^'^^'^ ^"^"1"'''' thcleft'boing usually t^e 

maUer one: the tube ,s very sinular to that of Brechite,, and the species like 

otin^tstrf-^^T'i"^'^' '° -^-^ a Pearsdifficrrs^m 

sentatives of this sub-.mily^l. '''^ 

^ (See H. and A. Adams, Gen. ii, pp. 649-650), 

vided^^?h"t!rV^''''°n''^""'' the anterior base of which is pro- 

trfoL S """"^ ^ ^ ^""^ being more'™ 
less i^rforated and posscssmg a sub-centi-al mirrow fissure. 

its anlrif 7n ^TL'^^^^^^^^^^^^ .T""" ^^^^ objects with 

have as yet C foun l l H > "J ''^ '^'^^ ^'''^-Sei, 

nom.1 o/aimo:;.rr ir^^ I 

consideraflT ;7o;^^Vhei:'' T' ^f'^^'"^^ -<^'o--). Valves on the tube 
simple. • '"^tinctly marked; posterior end of the tube 

BrccmeJ^'"'"'''' of tube fringed, otherwise as in 



lie 



OF SOUTHEEir HTDIA. 



ae 



10. IbtgM, Qnj , 1840. Only the umbones of the valves eiposod on the 
lube, mora or 1m covered by a tubercle in firamt of them. The two species, 
F. aggUitinoHB and Zebtumtii, are, judging from Chenn'e figures, most probably 
JdeDtical. 

Ony diatrngnwhc a sub-^enuA, Argtme, (including Foeg. Becltiziana and 
MeraUata), uaA to diffis £rom Ibegia, as nstriotcd, by its simple disc, but in both 
the ipeoii-s the maigiital tnbuli are copidderaMy prqfecting, and mated to a nupk 
flinge. The sub-gcncric distincijon appean to me aearcely to have any value. 

10a. "PttUeillus, Gray, 1840. Tnberole in front of the umlwncs of the valves 
obulete. Tixh aepanitlon of P. ttranfulataa, Chen u, again as a scjinrato aob-gcnuii, 
(^epiifAv, BeemB to me quite tmneaeaniy. JUreeh. Javauta gives au example of 
this, for in this spedn fhere aire oooMjonaOy two fringes derelopcd round the disc, 
while in other tpesBienH of the same locality tlu t\- is on^oBfl. 

.'Vll the BsscBtTnt.1! live buried in sand and mud, in a man or leas pespendicular 
position. They are compai-ntively rare shells, and a oompaiiaon of numeroas 
specimeas of the various species would probably show no ni«eadly te Mpiiating 
even those time generic divisioDa which I have here ikdopted. Then are a few 
teitiaiy species known, bat none with certainty from the cretaceous or older 

OC Um Snt mfa-fiiiiiiljr, the eiSTaoca^aJS, Piotet, (Pal Sntase, a»* Ser., pt,p. 17jJ 
quoUs 16 tiweics, mmg lAuh wb find Hf tfa ni t stiwi of fyugUrim, Rmllmria, sad Cs i f w d w . 
\-i.—Gat(. m^^^firml sad S n taht- m ^k, P. sad Camp., are tiw ssrHat faiowB isip iwa i UtiTO 

of Speiffltria. 

3-18. — Gatl. d'ttaia, Desh., G. tiiitiota, Pii-l. anil Ciimi>., 0. FaiaagietifU, V. unci C, C. attra- 
arum, V. asd C, Q. MalkUtiana, Cott., G. MaimieiMt, d'Orb., 6. fauUina, P. and C, <r. irtti*, 
P. sad C., O. JK^wiMsiw, d^rV., (sfiss Jltgwrni), &. Mlrtm, Osin., and G. pMlt^mi^ Bsnss, 
Mong to ifoi-r/Air/a ; G. pfri/ormis, M^nt., G. Martic«»*it,1itAK,mA 0, Annnjt of Oeinitz, are 
doubtful, Lut Uic i.''X«avati(in» als>i ir(^inl>li> in every respect tlMM of StetUaria. The Mine can 
bsaaidof Gatt. EtttmieaxiCi Tornacciuia of Ryukholt, (Mtil. jxal^ont., 1"* pt., 1852, p. IJ'J). 

Soine other ifmeB, lika aa*l.t or Fiiiulmt4t, aagiiitUeHa, tioldf., (ial, vtrmittimt, Uuller, 
I alwdy astissd whca spealoDg of iha natsa/iUE. ByekhoU (lU. psUoat, 
tee. cit, p. 118, ft 5, figs. IMZ,) gfivso, smongr olbeis, the Kgweof a tcIts wUdi 1* s(«^ ' 
t« TiBve Iww foQod in tiie tnlw leferred to Qatl. ampluhtua of Goldfnas and 0«ittits. The 

• 1, o-erlainljr not tliat of a Tereda, but neither has it th« «iipear:iii' c o" a Socellaria, 
ut;ib«« it ijj veiy much irom offj it would more ptobably be that of a Viavageila, but there 
ar« no tubidi known to oeonr on the end of tha tube In spite of Byckholt'a statement, I 
think, tUitt is am dsrisirs praoT Kcqair«d to aliow, thst ikon tobe* M^ly > speeiM 

rf tke o/uTmeoMmSM sad not to the tkrkmxis.e, to the latter of which they haw undonbtidly s 
fur;»reater resemblnnec. Gatlrcei. lOfialU of Eichwuld lias been subss 'iiii ntly ; l.m'l l y t' 
anthot in the gimue Tertdo. In iietll. liiMS. xi hvr., p. 741, tbe Mine auttior, however, ciebciibt* « 
Gatt. cflinilriea, Falirsnkohlf lAich u satd to occor in Keocomicii be<ta near >foM^o«', these 
iioag, hawevttr, by aereml etiur abk geoloeict* isfemd t» the jnnisie penod. G«tt. <is«WM of 
Tietst and Camp, is slao mentioned here (torn some ofliw Neocosiien beds. 

19.— To the 1« Ml hji. Li. vt" KoeetUiTia I skill add from otir South Indian gnlsSSMS fsdoi 
one, R. giifula, and tlm tube ol' another iipctiw ptobably belonjfiiiif <o the eamc genOS. 

M.— Zittfl described from the Gosnn depoeitc uFitinhna tuhalaia, xvhsohllSBlMnr lokcCSQed S 
eUnOmiM (Denknh. Akad., Wien, im, z»r, pL i, p. 108^ pi. 1, 1). 

K 
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tl-H^Out. wmneaM, Qthh, (JaM. Wi AemL, Snd 8«r., tdL ir, p. 8118, pi. 6g. iO), 
i* to all app«annc« a true (SMMbii^ and tfcs MUM auuli bv anl «f the Sonlk ludiw /MWbM 



The curjGECLixjs Um nfiCHuteiim in mtaaeaw daparfb, bdonpng to Oe g«MM 

SS^C^Piotet (loo. eft., p. fl,) onnmcratcs four Ettropcan crptaecoiis epcciea of ClavageUa, 
C. erttacea, d'Orb., aji.J f c(,n,i'a | ' Teredina clavala, Uom., «ip.), may cither belong to C/ara. 
fti/a or toStirpaliHa; in neither case do the 9«cim«iii M«m to bsve been aoffiicunt^ well praerved. 
a. Cmmaniana and a LigentmtU, d'Orbw, an known only by «h«r BaniM. 

^^*r-S8,— Mullcr (Suppl. t» Mono^aph dcr Pctmf. der Aaeliner Kreidcf., 1859, p. 17,) 

««!Ilbed two jpwries, a. rlrj.,',,, which m a Stirpulina, while the other, «. divaricata, w very 

doubtful, being based up.,r. a .,u'j\^ v ,1 >e which ia rather different Irom the tu.ml type of aaragelU. 

28.— a coruigtra, Sohafh. Siid-Biqrens {Loth, goqgn., 186S» p. aoMraitlT a 

^O'''"'^, althouffb Uia %mdo«Bo««diiUtaii7dianaMU<]ienlnai ik imdd neoi a* if 

^J»^^*»^1km,<K\uak^fmi«g^inl3kVb»ta»i b tiiakMncan fhaapeda. laiutlM 
•""•^--l to BrtOUn. 



30.-a „£y«a, zittal, (Dnbcfa. Atad.. Wien, M aiv, 1865, pt. 8, p. 107.) 1. ft«n tlw 

Alpmo Gosao-depo6it«. " 

I - ^'r"^';"'" «» "l^i* » fa««Wll, a nmata, Morfc, vhieli ia my nmilar to 

and probacy » «Hy^a„. 

88.— 'fS. MmtHkala, Porbc*, will bo described sabsequeiitly. 

.•?3,--The .„ly n,f:,.« of a specie i«;»ssibly belonging to th« MWKBmBM ^ liy Bonnmr is 
JJ««a „ J:.h,l,u.h i. for m?, p. 659, wh«« the «,th« nuntio.. » «peci«>, A^ptrsllUm 
iTZT TLl *^ *l» «<«*y Olato. Na flirtbtt «.tie. b^jond the n«ne 

^puhUihad, J«l«hly«» v-Uai. thaaaauMth. d«ribrf V 8oh*nMentl, M 



IT^.^it *^"''*''''' two-thirds bel.T,g io t]K, «^.„oci..ir.v/.v^. somewhat 

^iSr ^™ T""'' ""^'^^^'^^ "P P--* time; the 

«^«K*w^.ho«reTer, have not as yet beea nwt in ataUa oldar tluio tto 

T. aOCBM^RIA, 27. de Bell., 1802. (see p. 26), 
1. BmiUUSlA. OOTTULA, Sloliczka, PI. I, Fig. 7. 

ovale, inaalea."burafll!f nllli* "° »tanct«pi.ti« ; Hi., are regularij 
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a. HocnauBu n. im, H. I. 8. 

A riBgie tabe, ipiMmntlj liekaghis to m Boeettttria, bat been found in the 
npppnnost bflds of the Arrialoor group at Ninnyoor; it is somewhat cylindrical, 
bemg roundish it the anterior end, and boooming gradimUy narrower toward* the* 
iwsterior tamiutlbii. whidi b latenUf aonevluit compressed. The species to which 
I ills mlif btIon£js in no doubt different from the former, and it fa to be booed that 
lurther researches will lead to the diaooveiy of the Talvee. 

VL QAafSaOOBJESA, SjpMfki; 1780^ (aee p. 20). 
1. Gabkboouva AsrsBsiLLoiDite, IMet, PI. I, Kg. is. 

Gait. h,io t'^rrH, hiiiv, <^-i'^'-c>/^hHh-ko, <memtrie*mihal9imtmmbn^t^^ 
natUi, claiuto, contexin»culo, acute marjfimto. 

The great leegth and the anterior alsnipt tCTmiiurinni lomnmdod by a 
«harprnrd crJge fairly fll.fm-ui'sli this {uln- from that of any other cretaceous or 
tcrliarj- speejfts. The valves oould not be exposed. Tlie only speciinea as yet foond 
is the original of Porbea* deKdntion, of wbicb I also gire a figuie. 

Lodditij.- — roui.licluTry, in greyish MudttoiMk 

Formation, — Arrialoor group. 

Tn. 0ItATAOI!IJ^Z«Manii»,181S,(«eep.27). 
1. OuTAflnxa nDiiiDicA<u, IMm, II. I, figa. ».10. 

ChiiyrfbiMteb«^ fMbMk An dML Am, IML» lO, ^ IMb pi. ir. ^ 



Ct- cahit onalihrw, tumescetitiius, umboui^ t^lmiusculis, an4k'w instntetit, 
cow^irMW miHuie alriatit; tubutit hreoilmt irrtgularibui, m Ma per^keria 
"MMVAMli mTm aAudm «« parUv mofprn tx parte •» «• vahm UbtrmaUkt M9 
rmdnnto, knit vewUo, mMmlgtOn, latertaUer MmfrHn«o MOeU-am in. 

itulcato. 

^ oval fona of the Tilveg and flie obtnae beak* of the ahell when well 

prp?(>rrefl (fi^. 10), and 41,^ laterally compressed tube, appear to be good distinguish- 
iiig characters of this spedes. In the cast (fig. 9) the faeaka are more prominent. 
The left thIto b, as usoal, grown together to the tabe, tiiongfa wdl marked on its 
surface (see figs. 9 aiul 10), the right valve is cf»vor.ul over by tlie slielly tube ; sl.ort 
tubnli rather irregularly placed are seen nearly all round the periphery of the 
^^int; Bkng the margin of the imbedded (right) valvo they ai«, howerer, mnebless 
developed, and in phrts m arly obsolete. I have given a figure of IVof. Forbes* 
original •pecimen after it had been freed fiom the rock in which U was enclosed. 
■ZeM%j-^Fiiiidio1ieii7, in & light Unish or greyish 1 
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II. Order. MTACBA- 

Thc only ctiaracters, oommoa to the laegmi number of Feloojpoda referable io 
this order, are a ahort lingoi- oor digiti-fonu foot ud ekmgated^ partbU^, or entirely 
united, siphoos, into wUdi, hoiraTer. tbe tmadiia aie Inst dightlj, or not «t all. 

prolonged. 

The nbm am geoeiaUy wdl dereloped, covering the whole animal; th^ am 

more or loss solid, ^npin- postriimly, aftuched to each otlior by an internal carti- 
lage, and joined by a hinge with few, or sometimes olwokte, toc'th ; not unusually 
tlMieiaalmnn extermd ligament present, but itnrely excludes the presence of the 
cartibsjo. Most of the species biurrow in sand and some also lxo;u at solid objects ; 
the eutite sbeU is otlten covered with an epidermis, which usualiv < xt( ii<l. ovn ttu^ 
nnited portion of flie aipbons, and in -Oiia mpeot seems t« replace the calcareous 
hil,P of the PnOLABACEA, whfeliia especially apparent in those cues in wliicb 
It becom<ss, (as in the typical genera and ^MHi),^BlQU>8t peiftotly ooriaoe- 
one, and noB-iefniotile within (he valves. 

The fannlies widch may be conaideied as eonaUtuting the oider, ate the Mmm, 
(coMtVLtN^ and J/™;, Mactridm. Clvtsahuxs and ,v ic-A;.v.*A Axstixidm 
frAnoxtKM,ng4tam^, and ^satjsimmJ, Sajucafiujs, GiAucoyoui w^, and Solmk- 
IDS. H e various genera of those fiuniUee a» somewhat dilfeien% alfied to the 
previous and the next order: for in.fnr.rc, SphrvU,, of Ibc My.n^, is in an equal 
jegieenilatedto the OASTnocHMmD^, as is Haximm, (belonging to the SAZictnoj,). 
Tl,e cuTUA^nsM, of the Mactjuom, aie tindonUedly moat eloeely allied to «he Jfr« 
aadsome ^ecies of the A,.^n,xD.n, while the ^^cr,v. vr. as restrict^ in nafornal 
«F*otmneh«aemblesome VMNEMACEA. Again, among the Zr..v.x>^ the 

0^^712 ''"^ ^^^i^M,' seme shdlJ of the ........ are 

ex^y abnjetundist^^^^ T..u.rsoj., while 

gene», like XovacuUna (oi the Aox^a/^^) a« troly intermediate between 7Vin.a 

S^bT ; 'f^TT^ " *W l«ve long divided M.hoas, 

UJse Telima, but a short club-shaped foot, lilc- Solm. 

lies ''^"^^^^^ it «^lly almost impossible to bring ih. fnmi- 

bcs mto an an-angement. ^ which a gi-adual passage from one to the other 

Z^t^rb,^ 'T'^ '''^ a.-™ngcment here adop^ 

present, probably, best answer our as yet imnei-fect knnwl^^ i 
cially when «<• rnv due Atfa».K«. TA. knowled-e of the order, cspe- 

this deficusnl- i . ^ ^^^'y '^■■S^ «1 ioi^^l forms. For 

t^::Jrairr:r: t?^^ - 

oldest known fos.il forms. r^h"7^.^c^^ te '^^^'^^^ ^'^^l^ 
nnoeKms. but they increase con«de«Uvr th^r^ were not Te,y 
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the difficulty of obtaining a natural arrangement in those tpeoiflB wliicb survived 
up to tlic pi-eaent time is incmised. Until, therefora, thoM connoctincr liuls ai-o 
lU properly ezsmmed and thdr reUition to the ineent species estaljllshed, ^ve must 
be satisfied with n juTnisional grouping. 

The position of the Mactub^ next to the Mrio^ and that of the Glaucoho- 
vmm « intennediate between tbe Saxzcattom and the Soihsidas will prolwbly be 
fdUBtl f i. nnii>u:il one, but I think the anatomy of the animnls ami the goneoJ 
chuRtctcr of the shells fully account for it, m I shiill cndearour to prove hv 
giTinj ftiTthcF detnls when speaking of these fiunilies. I hare also placed thu 
SjMi .aiL.E y.'-.wi'i- to tli.3 Soib\\iD.ti as is usually done, not \rith a deiire to 
diminisii the striking relation of Saxicaea ftud EoceUaria (O^smocirxsiD^j, 
hut principally on aocoimt of the very great resembhinee ezuting iKitwecn the 
P'!:i'y>ciV, (cs[>i'ri;illy the many fossil spoeics.) and the IHeuromya and PhetaAm^, 
and al&o on occouut of Cjfrtoria rery much recalling the form of troe SoaiaaM, 



ni. Iimilfi-MYn>^ 

The ttdottta of tbe Mttsm gmmlUj an tunymnietrical, wiHh a sqbU digitifinm 

foot, and united, more or less distinctly retractili^, sijilioyis. pio^onr^ and occasion- 
ally separated at their ends ; there arc two gills on each side, about as long as the 
poatcdor balf of the bodjr, not prolonged in the dphons; the Ubiiil palpi are peoti* 
nate and occupy the posterior two-thirtls of the antrrior half of the hotly. 

The filiell is moi-e or less ineqaivaire, sdid, porccllaaoiu, ooTorod with a thick 
efiidennit. extending onr the ripbona. Tbe oartilage lies in eaeh valve hitenialljr 
in a speeial Ljrnnve, sometimes su|i|i(irlc(l Ijy spDini-sli'iped procrss.rs. Some genera 
possess a sheUy or homy capsule ^the ossicle) covering the cartilage internally; 
this oidide it, liowever, man ebanoterbUo for the A»Amttt>jt. 

I accept here the family MrtojK in Dcshayes' sense, who unites the Cobkuudx 
and MiiD^ of H. and A. Adams into one. They will include the following genera : 
Wmt^^f^e^, O/rbuta, CM«ttm^,BmiJktri$,fSiii$ieroHa), Pleuredemaa, Cbr. 
burella, Spheniopsia, .V/ Toronvi", Azara, Corbnlomija, CryptomfO, TllffOllia, 
FkUgodm and i^a; some are divided into one or more aub-genera. 

B isredlf difflonlttomAlce anyatrictsepamtionof th&two fiiniOies. Tbe animal 
of Jiyo passesfirslnnprimi'odsiiili'iiis and a drop |irillial sinus, i:i tin- other genei-a 

the siphons and the sinus are proportionally much shorter. The of Tugonia 

ia not known, and its sbell is isther thin, as comparad with ottier ifym, bat it is of 
the fsame type and gcn* i;il inrni a', tho n st. Of all the other species the shells, 
however, agree in theii- solid structm-c and in the poeition of the internal eartihige, 
the external ligament being either very small, or more often qnite obsolete. In 
order to pros, i ve tlif one uniform type of shells, it Ls preferable to treat them in 
one family, and to distinguish two sub-fiuuilies, coaapznr^anA .vr/.vjE. The former 
will ^ude thn genen -wbS/A. -uanally hnve a ntiaed cartilage-pit in one and a 
*iil)teiaiigiihir prooeas in tlie ofker ytltn, both bekg oaoally dosed; thetnintalt 
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luiTo the sipboos short; the «helU of tlie other sub-familjr have a reiy large 
cartilage proocM in the left vnlve,- except TagoHia, vUcb has il in both,- 
they are elongate<l atid gaping posttriorty ; the animals have long imit«d siphons. 
If we comparo Jfjra with Cr^ptomyu {NuilalUi, for instance), the pri'irijxd 
diifcrence to be detected between the two is the very short pUUai sinus in the 
lotter. Sonic species of the fossil Corbulotnya, and oilier reoent ones hebnigiii^ to 
Azara, fully establish again a connection between Corbulomyn nntl Corhuliy, both in 
form, position of the cartilage, and pallial impie&&ion. Ne(vra inclines to tlic 
AsATisibM in the structure of its shell, tmt iti fbtm and the otg^miaifion of the 
animal place it nrar Sphcuhi. Foromya, csijecially in its fossil forms, of which (mU 
tlie last remnants ai)pear to liavo sun'ived the great terrostrial and oiiumtal changes' 
must, according to the ovgaaintkMa of the animal, the form of its ahell and that of 
the hinge, be placed near Corbula, though the stru. furr of the shell and the pre- 
sence of a rather strong external ligament Jiave some rektion to Fhoiadomjfa. Ibus 
it il at one time the nugority and at another time the importance of the ohaiacteiB, 
common to a number of shells, «1ncli must be made use of in classificati«n. 

Of all the generic tjrpea Schema is most elose^ allied to the C^^anocKxamK. 
The aahaaliB almost idcntioal with that of iciMifarto, and the sheU fa rery ahnilar 
to it, cspfrlnlly ii tl,t« hinge-teeth become ohaolet* . Tr i~ generally indented on 
the antexo-Tcntral margio, indicating the gape of Moeellaria. I have besides 
obsemd speeies of ^ema which sometimes form posteriorly a regular prolonged tube, 
in as mnvh ,is the epidermis, covering the siphons, bocomee TWy much lnwV'f' W'!^- 
It» borrowing habit also indicates the it-lation just mentioned. 

The Bth part <rf the 4th Volnmc, 16C8, of the Anusrican Journal of Ckjnchology 
(Apppt.ilix p. «2, &c.), contains a catalogue of the reoent spedea of the Jfnwr and 
Cox£ULij>M by G. W, Tryon, Junr. TIic former contains 10 species and the hitter 
85, exdnding IflMra and Foromya ; but, even aeglocting tlieso two last named 
genera, the Ust does not appear to he aa oomplete as it wrold seem deairahle. 

I shall again, as on the pr^^vions or-MM'nnp, fiiM L-ive n short review of tlie 
recent and fossil genera, referable to the family, then note the species represented 
in ci^taoeous rocks, uul ; t last gin deseriptioDB of the species oooutzmg in the 
Soi^ Indian cretaceous deposits ; the latter an chaiactaciaed hy three genen only, 
CttnwiB, Toromffa, and Nean a. 

The genera, as far as known, appear to arrange themaelTea natundlf aa follows : 

^ty.'», .J""' ^"l- Soc. for 1800, p. 800). Shell thin, 

mta the left valve larger than the right one, not gaping} hinge of the right valvo 
n L? ""f * ^"''^ ***^ » 5** the toft tJ;; ; cartihi^ internal, Ivlng 
Z CS "° horizontally extending process; an external ligament 

aftc^. P'«>f«tj paaial sinus scarcely notioeaWe. This genns is baaed »pon 
a flwMUao species, jr.;ftwAi«i*,tannttoaiaianoi»riYer, 




Digitized by GO' 



01* SOTTTHEKN INDIA. 



as 



I coiild add here the fossil gcDus Quemtedlia, but as it does ami Nem to ponev 
internally a cartilage, it had better be lemovcd to the SAxicim.is. 

2. Sphenia, Turtou, 18iS. Sbell oUong, gaping posteriorly, covered with an 
cpidttil^ which extends over tho united siphons; right valre larger than tiic left. 
Hinge with two (one aibore the other) amaU teeth in the right, and one in the left, 
or \rith one tooth in the right ▼sIyo Mkd a oonrasponding ]^t in the left one ; or the 
teeth are in both valves ol>soleto ; cartilage internal, situated in a «ef Rvata Oblique 
pit in each TalTBj pallial ainna tnodQcatai mvaeular inqmniioiis eompoimtiTelj 
large. 

H. and A. Adams correctly remark that this genus ought to be restricted to 
tho oblong or anlHluadrangular species of tlio Sph. liinghami type ; several other 
forms described as Sphenia partially belong to Corbulomya, Corbala, and allied 
genera. The prolonged siphons and the short digitifurm byssiferous foot iUdj 
distinguish the animals of this genus from those of Corbnla. The hinge is occa- 
sionally very similar in both, but seems to vary a great deal, as noted above. I 
observed those variations of the llI^^^■-^.H-^h in two species fciuul living about 
Calcutta, both allied to Binghami. Tho development of tho teeth docs not alMrays 
depend upon the ngc, some young specimeus having them perfect and others &ot» 
but, as a rule, the hingc-tocth become obsolete only in uuult shollN, thus erideatty 
indicating a relatiisn to s uno of tlio Gastrocb.^sid.s. There is a distinct process 
iu each valve (thougli laigor iu ikc Mi one) for the reception of the cartilage, 
while in Corbula sucli a distinct process does not exist in the right talTe, the 
oartllage tyiir^' tlieve in :i d<ici> ]ut. Br'sidcs this Sjilriiic occasionally posw'<»sps a 
trace of ;iu estormil ligamcut, placed at the upper end of the cartilage-pit, just 
hsUnd, or rather below, the beaks ; of this ligament I ooold find HO distinct traoe 
in several species cf Corlnhi rtsminft! fnr that purpose. 

3. Corbitla, Bx\x«., 1792. Shell incquivalve, the left valve being the smaller 
one ; covered with a more or less rough epidemi)} hinge wifli one promineint tooth 
in the right valv(\ in frnnf of a rartilage-pit, corresponding to a strong cartilage 
process in the left valve ; pallial sinus very small or not marked at all. I am not 
aoqoainted with any IMh water apaoies of tme (htrbulo, but there certainly ore 
brackish form';, wbfi-U cannot be generically separated fiuin the typical marine 
species of this genus, except that theic shells are remarkably thin, rescmbUng those 
of JUTswra. 

A very pPMiliar tertiary form of n Corhnli (n. «p.), in external appearance not 
unhkc an ^rara, is described by Holmcrson in the Bull, phys.-math. dc I'acad., 
St. Ustosbttig, (1846, Yol. It, p. T). It baa a bread tooth in eju u \ nh e and a 
groove next to it for the rrrepfinn of the tooth of the other valve. In the 
left valve there are two partially obsolete vortical ribs below the umbo. It is 
probable (hat this form to whieh, aa fitr aa I know, no Spedfio name is yet applied, 
will have to bo mn.le t!in typo of a nfw ^ctih«!, but tJlia canaot be done wUhout 
pietious careful comparison of the typical specimen. 

4 Bucharit, Beelua, 18M, Journal de Ooadl., I, p. 167, ( ? = Batterotia, 
Uayer, 185», in Bdrnes' Eon. SIoU. des TM-bedtoia iron Wifio, toL ii, p. 40). 
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Bhell equivalvo, or oearly so, inflated, dosed on both ends, beaks iacur\-edi hinge 
with ono tooth hOaw the luubo in tbe riglit Tabre and two ieeOi ia tbe left one, (he 
postrrior of whkh h smaller and appears to bo only an nnterior fliickcning of the 
ujTnpluE lor the support of the cartilage. The margin of the shell, just behind 
the bealn, ia fbr a veiy AaA distenoe Mtuewhat thielMned for the sttadunent of a 
Bgamcnt; no pallinl sinns ; muscular impressions roniuli j. 

Tho gman Batierotia was proposed by Mr. Mayer for a tertiaiy «peeies, Sad. 
wMoUtf, tsoA flnt published by the late 2Jr. M. Hdrnea in Ua wk on the 
Vienna tertian- Moilusca. Dr. Uorncs refers to the recent Corbuht quadrata a» 
being a siweics very siiuihur in shape to the fo&sil Batlerotia, and probably 
heloBgteg to the same genus. I bore not exunined this species myself as to the 
r v.K-1 forai of the hing^-, but it is tbe type of Recluz' EuchwiB, and thiisuthor 
mentions the pceaence of one oblique large tooth in ra. U valve an-l an extci-nal 
%Bineiit. ^nie pwterior tooth in the left valvo Eeolus does not notice, but I have 
no doubt that both fimus belong to one and the same geniu, ae suggested by 
Homes. I had the opportunity of examining onr valve of a sjucies f unul liy 
Mr. Q. NeTill at Ceylon. Its hinge perfectly agi-ees with the fossil Bmlerolia, and 
the form of the shell is also vei7 elndlar. only less tumid and somMrhiit longer. 
Aeolus (L cit., p. 168,) describes a thirrl rrrrTit sprcirs, E,>ch. rilpih-a^ which is not 
OBiinated. The upper tertiary Corbula qttadraUi, Kyst, (identical with the xeoent 
Po,omi,a anatinoide» of Popbes. also Imown under liie nune of Smbla EorettiH 
Lov6n,) cannot h; I believe. ?ouerically identified with £tac*«m, as T shall state 
lui-tbcr on, when speaking of the gmus Forom^a, Jumtie hum iike Corimlo 
tanmla, B urignier, uay belong to JBueiane. 

Speaking of equiralve form. T sli.,„hl also mention the jurassio Corb. Obteimlt, 
described by ZiUel and Goubcrt (Jou«al de Conch . Isill. r, 15)6). The 
right valve hae latge eaidinal tooth and the left only a cardmal pit. If this 
«h^scr,,>f ,on of the ln-n::e i. conxa i . it would indicate a new ^u. of the CootX&iK*. 
mtermediato between C<yrbula and EM,, unless tl,e species is a Quenslediia. 

«. rieKTodMnui, Hfinios, 1859, (.,,ss. MuU., Wien. voL ii, p. 43). SheU 
otJlong or quadrangular, equivalve, closed on both sidea. one hnse cardinal tooOi 
meachvalve^d a long gtoore extending along the dorsa! niar,-in of tho .h, 11 
TO «ie «soept«,tt the cartflago; there is no indication of the presence of a 
upmeni Tins genus has been pr(>iK.sed for a new tertiaiy abslL PI. Mwri, 
wh^ ^ ^iU, but diito widely ftum ft by ih^lm 

was iJvTiT' (1^-Orftemr.Wat.Olub.ToLi.p. 88). 

l^i^^ "Shell equivalve. thin, inflated, poeterieriy attenuated tad 

^I'^prr^.^f^lcon'al tooth in e eh 

^^'T^tJ^lf ' '^t't''""''''^''' ^'"^''^ P^"^ ''"^^ a kind of an anterior 
peript W i^r^^^^ . J-^'»«'^t«"dpallW-Snu. aie not notie«l. nor are they 
percopttble ux Philhpa' liga«. As to «ene«d ftm of the d^duZ genus wwOd 
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gtaad near ymra, but the tooth in each ralvc would recall Euchtwis. Whether Ut« 
anterior kndBDr |tooBM wsMin in both -?a]^ wlMther it is for the purpose of 

supporting the cartilage, which seems likely, has yet to 'in sn'isl'ic^ .rn!;.- (IricnniriMl. 
Lycett does not meutiou tius geaus iu the largo work on the fossil MoUuaca 
offheOnalOoUte. 

7. Cnrhninmf'h, "Mrolc rtn'l TTa yilon, l'?'? fPr-.tc. Acad. Xnf. Sc., Fliil., p.1 12). 
Shell sub-trianguUwr, suh-globosc, inequivalvo, the right ralre being more reutricose 
ttan ^ Ifllti beaka nmAj ceatral$ hinge with one nrdioRl tooth in eaoh Tdve, 
apparently verj* similarly nrmn^rml in position to tliat of Cor/jiiln, but the existcnci- 
of sa iatemol cartilage has not as yet been aatiaCadtonlj proved ; anterior muscular 
ifflprassion rather indiatinet, posterior on » special raised or projecting; plate ; pallial 
iaipressioQ scarculy siuinitt'J i-ostrrioily. 

This is proposed for a cretaceous species from Nebraska, C. gregnrea ; it resem- 
Ues OvdUia in form, bnt i» distingnished from (his hj the iri-e»ularity of tin TalTca. 

8. Spheayi/'^^in, Siminicr^'i.T, 1863, (Conch, dos !Maiuzer Tertiajr-beckens, 
p. 280). Shell sub-trigooal, compnwsedi e^uivalre, posteriori^' rostrate and slightly 
gapmg ; hinge of right thItb irith an enteriov cardinal tooth, and a deep<!artilage-pit 
behind it, a long laminar (ooth runs along the arcal margin ; loft valve edentulous, 
on^ provided with a oartilage-pit; jaliial sinus deep. Tiiis genus is bascil upon a 
tertiary species, wliich ia u intmnediate Ibim lietween (hrinta and Siinctmja (a sab- 
senus of Netcra). It may also be considered to represent a compressed Poromya. 
Sandberger calls the shell e^nivaire, but the preaeoee of the posterior laminsr 
tooth m the right tbIts aeenia to me to indioate Out the left Tahe most be a little 
smallei", in order to fit to the riglii our without possessing a special doul>lo tooth. 
Ne<era jufjota. Wood, (English Czag. ALolL, Tol. ii* p. %!%,) very liJtely belongs to 
Si»heniopsl». 

9. Kecera, Gray, isa^i. Shell inflated, thin, posteriorly prolonged and gaping, 
riirht vnht; s-mnwhat smaller; one cardinal tooth in eaoh valve, qpoon-shaped for the 
iiui ]ioHc oi' support ing the cartilage, occaisioually with a minute tooili in fiont of it, 
a lateral posterior tooth, much larger and more distinct in the right valve than in 
the left; ossicle distinct, small ; ligament external, very small, situated just bellind 
the beaka. The thin, usually finely lamelhir structure, and the Inflated form of the 
shells belonging to this genus, are very characteristic. If. nnii A. Adams place it 
in the AyivisiDjE. tli.jii-li jiul-in- from the form of the shell, being iu many 
respects similar to that of CorOuia-, and also from the form of the small foot and the 
short siphons of the auunal« there can be litUe doubt that Deshayes' dassiflcation 
near Spheim and Corbula, etc., the more coner-t ono. A'.mfist the only oluuaflter 
which some species of the genus have in common witli the Axjri.fio* is the preaeoee 
of a taull oasiole at the cartilage^ but aa all the Amwhipx do not possess the sam*', 
its presence cannot bp rc-rnrrlcd as an exclusive character of that family. Nearly 
all the species of Neatra, living in deep water, possess a thin shell, often very finely 
punctated; only vecy fcv, being moM Itttotal in tJiflir habft«» l»Te ft rather 

opaque shell, like or IWia. 



S8 CBHTACBOnS TELECTFODA 

9*. Bhinomya, A. Adams, 1804, (Ann. ftud Mag. Nat. Hiat, wdi. xBi, p. Jo?) 

TWs was proposed as a sub-jfcnus for supIj fm-ms as liave the surface of the 
sheUs lamellar, like Netera proper, but ]x)88ess a small triangular cactilaKe-pit, and 
two lateral teeth in the right valve.— .V. (RhJ PkO^iktmuit, Hisd*. 

96. Cardiomya, A. Adams. 1901, (\hv\. p. SOS) n„<.),t apparently to include 
the species of ^eara whicli have the surface i-adially ribbed, like 21. Oouldiam of 
Hiuds. 

U, and A. Adams, In their work on the cjcnera of Mollusca (ii, p. 309.) class 
2Wa next to AV<mi, apparenUy foUowiag the miggeatioDS of Hinds rciardin^ 
thenbtnnof tiww tvo geaem. Hmd« hmog flnt dewvibed a few sp^ies of 
Theora under the generic nanu' .if Xcwra. I have examined the aiiimal of •ome 
species of TAeora, wkich chiefly live ia bcwkisli water along the er,n.t of f hr. B ,r 
of Bengd. «nd found them to be dKed to flu* of the *<;^o*/ct^^^..„,„^, to which 
family tlu- ^cnm must be rcfciTcd. On aooount of aTciy marked nbtbn of the 
foadl Falaomffa Ut Theon, I shaU treat of the former also in the kst uan . J f .mily 
■nd tbe nme applies to a peculiar recent sheU caUed Fleclodon by Carpenter 

« ^ /''T^.'' ^'^•^1 ""^ equitalve, ventrieose, gaping p«,te. 

noiiy. oorered with a scahrr.n. epi,l«-nii., hr-low .vivid, tli,- surface is either pwicw 
tatwi. or giantdar, or finely spinulous, the uncvenness of the wirflice appearing to 
give Qrrn attachment t<. the epidemi.. Hfage with a .tn«|r tootll in thTE^, v^ve. 
andjJro««dler on,.s IL. ri.ht, an,l In .ach . i,h a posterior groove, in ^ 
Miodged a small cartilage ; lulcra promiueat for tlie attachment of a meie or 2eM 
-tiong ligament ; pallial line e.bii»i.giBal. and posterior tbns small. 
th*fo»n ^'f- ^"'^ P- correctly.' I think, suggerta, that 

H. and A. Adams ia p«to«m» to tliat of Forbes, arc tJioroughly distinct from 

littl.?^ u'"*- "fT^ ** ^* ""^ ""^y ^^"""^ cretaceous rocks, though very 

mo^ r ' " ""^'^ 0'««e«td«n,there «enrtm,S 

HfaL S 1.^^ ^ ^ '^"^ ^"'^'^^ ^^^'^ ^^''-^^ Ami. Mag. Nat. 
S .1' ^"'i been foond in Europan and 

W n2±r' <^ the foot, eqaall, ^ ^JZ^ 

the "'"'''^y ^""""'^ clas^ficaUon of thi. mam in 

"? ^^°rth-European marine fam«, ^th the type 
SZ'rS;:^^:: Grayii«n.riyplaoedia»«a(a.diatiactisS: 

t«*h. Wp.|»ted by a broad p,t, in .hi,, fit, the process of tJie left ^^pj,^ 
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the cartilage. Chenu (Man. ii, p. 33,) states, that there arc three mn^rulnr impres- 
sion preieilt, a posteitoir obloug, an anterior transverse, ;ukI a third small one 
batwcea flie Irttar and the binge. 

This genm, which, ty the binge of its shell and by the long siphons if tf-.r 
animal, is well distinguished from Oorbula, includes a number of estuary shells from 
South America; it is in many respects jatermediate betweea Neon uaA OorMo- 
Illy a; it is also spaiiugly represented in oar eastern nu», the Philipinet, and the 
Bay of Bengal. 

12. Corbtdomya, Nyst., 184^, (Coquill. foss. de la Eelgiqae, p. Shell 
transTcrsally orate, closed on both ends ; right valve larger, with one canHns] tooth 
in front of a cartilage-pit; left valve with two distant ieeUi, tbe posterior of which 
laiqMrta tbe ligament ; pallial ainus very small or obsolete. 

This genus has been propnsod foi fossil species, whieh apjjcar to be rather 
numerous in the tertiary formaticm, but none of them has as yet beeu sufficiently 
made known from mcsozoic b«d$, thoogb very IQce^ a munber <rf tbe amall J^yoeMw, 
or Jnoplopltora, and otbi rs, \\ ill be shown to belong to it. A recent apeciM known 
as Corb. mediUtrranea occui-s m the European seaa. 

Ihe genus dosely appmwdiM in tte dentitlou of ita hinge JAMJtoHt, Imt in 
this one the nnterior tooth nf the left valve is much stronrrer thnn tlie p(_)5lei-ior. 

13. Cryptomya, Conrad, 1S48. SLell tranaversally oblong, rather compressed, 
generally Bub-«quilatenil, digbtlj gaping em boOiflnda, noie'go poateriorly : binge ef 
both valves with a spoon-sbaped cardinal process, rrerivirisr the cai-tilagc, the prfi< , 
of the right valve being njsually somewhat larger, and baring in front a small tooili 
<* ft thin ridge; pallial sinus small or none. The auzfaee of tbe Tslvea ii often 
decussately ctrioted, auft aiub apociw appear to finm o gwd panage to the next 
genua. 

b. m./amily,—2iri.y.S. 

11. TugoHia, Gray, ISIS. Shell oval, inflated, with tlie beaks directed back- 
wards, widdy ^pbg posteriody, eqiiivalTe; binge camiBtiog of a apoon-ahaped^ 
cardbal process in each valve ^viih a small jmsfcriDr ilenticlc; cartilnite internal in 
the process, ligament external, short, partially extending over the beaks ; pallial 
afaniBvaty naall or ^lang. Then are only afewvooent andterUaiyapecieaor 

this !»enus known; none have Vi''i ri yet fi)nml in eretaceous roel;'?. This genus 
could be equally well placed in the Asatisid^ but it seems to be connected with 
Jfya throaf^ the next one. 

15. Phtyodon, Conrad, 1 S37. Sliell elongated, inflated, solid, with the smfnee 
cancellated, posteriorly widely gaping, ecjui valve, tooth in the right valve very broad, 
anterioify «jfii a abort lUge^ (lie beak of the left rahe excsrated tat the leoeption 
of the n;;ht one. The type of tliis genus is Platyodon cancellalua, the only species 
as yet known ; the animal is said to have at the end of tbe siphons four testaceous 
WadagoBi \tj the aizuoliiue of ita abcll, equal tbItm and tfaa ftrai of flie beaka» 

Hda ftina seems dflsarviiig iliatliMft gmtmrtft imitwa. 
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in. .7/'//f, Liini , ITlT. Slicll oblong, modemtdy tumid, inpqi;fvnlvn, surface 
oonccutricaliy siriuted ; Mugc in the left, or smaUer, vaive with a broad spoon-sliaped 
pmoeu supporting the cartilage, which Un in a «onesponding pit of the ottier 
valve bc'low the l)cak ; jmllial sinus very deep ; some of the species haT9 the epidar- 
mis thickmied below the beoka, teptotoitiag a thin oxtemal ligament. 

Til tlie [irrs.rn( siti^ tin' lIvni.F. inr- v>^\irv<vn\i'i\ by about one liundrt'd am! tliiiiy 
species, of which Corbula is by for the most numerous. From the caunozoic rocks 
there an about one hundred epeeiea described, in the mesomie the number is aome- 
wliat smaller, though the gcnu8 Corbula always predominatps, and from pala-ozoit- 
beds there are bardiy more than twen^ species knoirn. Thus, a gradual iucieaee in 
the development of tlie rarious fbnm is noticed firom the oldest epoch up to the 
present time. 

In the pabcozoics we only meet with C'orhnlo. ;inrl perhaps with Mya and Ne<en} 
in the mcsozoics SpheuUi, Corburella, and ullei wards Foromt/a, are added ; in the 
cainozoic time Sph^niopsU, Flettrodema, TugomiOt and othem ifpenr, moat of wbieh 
nreciliti found recent, tli u-1> ^vith the exception of OorfmHa and SOme species of 

Hpfteitiu ali belong to tlie swiicij of rare shells. 

Tbt taihtring ^iea have been notHsed from cnitaoeom depoeit* (a«e Fictet ' Pni. Sukiie/ 
•4^»S«r.,«*»pt.,p,M.ftc.). 

COSBCLA. 

— Corbula inreria, vencomieum, tompretta, tlrialuta, lUgaaluU, gtirgjfaca, jtmncfuM, and 
Bimirtii /—all appear tf> bo true CerMm, 

9. — C. Out* is prol«bly a fvnmfa. 

lOw— C M«M/a>, — uncertain. 

C. jauitiHa, tlfffant and truHcala are true Corbula. 

1 i.—C. Iti^nfi, Gu<cAngcr figuns this apedet in his " Athn PaUont. de k SaxOu," pL 16, 
fi?. 1), and refero H drndntAilly to Sowerby't C. tt^ni. The fipim ii not very eWHteritlle, but 
dlrtilietljrdiows tlie siitcimen J« be lntii,'. r iii^! less high than the English 6p. . it s I. '^i i il i ! fn>m 
MMilcdown. The tomu-r name may, llKrewie, be retained, until a can'i'ul coraimriwo of both has 
been iimtitutcd. 

15.1(t.— C. GoUfiu*imaii$ Matharon k identified by D'Orbigny with bi« C. tnnetl* {paaidtm 
S«w.). Ilib appMia nthtr dmbtfti). If vm hm to judgv from the mnstrationa givm of the two 
form*, Matheron'* figure ««)ma to r. vris*^^i.t .i t.i,. Corbnl^i, the shell being rather in«iuilatcrnl 
and globoM. D'Orbijjny'i) figure on tlic contrary tarpntenti a mora eampnsMd, much kes 
in«,uilater>a apc-cics, which is, be«idM, vmOy «imTdi« nd no(t VSkAy befamg* to ObrMm^a. 
yttMbly D'Orbigny ban eom{Mied Ul« original shell* and found either one or the other of the figures 
uieeneet, but W thii been fh« case, he would most probably have recorded the fmt. Should, 
bowoer. my euggertion a-gnrdinff the generic- determinstiaa ef & <r»Mate, IWrbigny, piOTC 
correct, the speeilic name would not requini to b« changed. 

17.-C. ij^r^w can hardly be identiM finm the dunl dMeriptien ghwa ef it. 

19.— C. $«byM,.r i .T.tbcr uncertain, the »hell figured by Goldfnss has not BUCfa the 
WM* of » CorMa, and iu fa«t scarcely tcMmblea any other genui of the JfizoA 
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10. -C. a«ff«4la/a ^;«*/ in Dcnkscl.. Aknd., Wicn, 1S05, xiv, pt, ii, p. HgJ. J>«Oiki»n» 
f»IU this si^evk-*, wbich u !> trtif CorhHla, C. tai-anytutaia, and r^stttrea Uie Jbramr Uow fiw tU 
kTtiaiy Mya ' anfHttaU., Sow. This brt is, however, certainly aot a CMnAi. «|»»»h I mold not 

' nal CI Ojfwmjra, to which geoiia it aUo pfabablf bdnngs, 

iL~C. tnitlriatHla is a inus Cvriula. 

11. -C. Iheata or KUIlw » lum Bfadjr • Omhdomfm, Ami « OfMi/ it » «m~A 
and Miirly c^ttinthw. 

or Ae Bwe mthor » ako a •ulw»iu5v«lte »,*ci.=., ami mo™ probably 
Woiis* to one of the of 3V«r«, than to a»r.?,vA.'. n,,gq,u.t eonsidanfttolw 9 Ptnmm, 

Ilora and fauna v. L.uiL., &o., iii Staring's Bo4eni. v. Nederiaod). ' 
H.—C. ovat'a Pietct KUggcstj) to bo ■ lirceia. but unl^ tha ^^jual tpawpnQ fc^ ^M^'IMld 
no4hiiijf poutiv* cut be Hid of it, Uott'u doM not emu Moept flu uMiaia Ua liil nf Brtttib 

23.— C. ,el^',. S :'i;ifliseutl, (Bayeni's Loth. Gcog., p 178), may be a nWe of a OllMb.lHlt 
it would lie liiliour iii vain to theorize on that author's i<I«w of g^ok^giisal formatioa*. 

20-27.— C. eautfat.1, Nillson, and C. eome/a, Coq., Mon; to all apptumiica to AWw, Imt tlw 
fonn which Qoldfass, (Pbtr. Oona., p. HI, pL 161, Bg. 11), dcMiilM anl Ifnni as » ipeeiM 
nbntioil with C. eamhta Nil loon ti certainly qntte a difibnat one. 

28-29.— Conrad describe* fr^ ni Tutcti:!. , "ts the official report of Lynch's Expedition, C. tuUinfo- 
UU and ii/riaca. Praas (Wurttuib. Jiiiuwli. ixiii, 1807, p. 230), oonciden Uw fonuw M identaool 
irith C. KriatuU, Sow. The same author also state* (but Courad'a CMyMfo^vUicllitaaidtoliave 
htm mthontany mwoa refenodto the joHMk porio^f ia bawd npM S aat iidHdMillf of sp(%ifi<! 
dalwjiiioatim. IlHiTe,IninaoR7to«i}r,ttotaByB(1waial)leto get now to Conrad's "otTiciul 

30^._MM-k in hifi Chcck-ltitot invcriub. cretaceous fossil.s of North America (Sinivhs, Miao. 
Coll., No. 177, ISCt,} .juotw Cari. enuumat^fimaiji, crattipUcata, E>i/aUm\s, FouUei, Grayumvm, 
JIUtfardii, iatnata, mukHtatit, nOmifnm, lium^i, and CarkOamtUa fregarta. I hawwt 
J>«Mi aliie to aieuitiii vbcthcr Gkbb'a O. taS-mnukta ia to lie retuned at so independent ^peoiea. 

41-W. In the PaUeont. of Culidirtiia (vol. i and vol. ii, p. 2.'JJ, kc.,) Uubb ditc-ribes— 
C. prmoTto, C. Tratkii, cttltrtfttrmU, pariiit, JIaritii, and al^ormit. TIm burti kit one species UH^ 
prove to be a Corinlomga, and lihe flat u alae ptataikidlr yecaliarly paintad, Irat it mtj be onlj » 
X<HiDg ndw of a QuUla. 

47-4a.-.C. Ckanrit, finm Cliil^ and O, ObrnHmu, from OoltunUa. 

49..'i!3.— From ^-i-Vv.: I shall have to add the followin;? five species; C. ''••'t'i.' V'.f. partum, 
Mateilj/cra, Miaiw,.-, and extiUmt; tJie three first belong to tlte TrntuQupoly, the fourth to the Arria- 
loer, and the fifth to tba Oototoor 

Pictet and Campiche qaoto in the « Fd&Mtolofia Snltaa" JV. S»i»iiiUm,a»iut»' 
cnMM, tmdait, and QaiUaKmtis, ia irhidb v. tomtta, ifivMt apnd Coq u and, J&oaag. &tMfa 
Aptien, im, p. m.) haa naat Bkaly to 1w added. 

hla.—Kr:!.' I 5 rn>iM/n'#, Alth, sp. J^Vum/u Alth) ii de^ ■ul.nl r:om the n|ti>cr . r ■( n; . iw 
«i«iiosit.i near Lembtrg (l)e«c. des Moll. fu«». de la ctaie dm ... Lcmkt^f, Sc., par E. Fa vre, Geneve 
1M9, f. lua). 

&S<--Boaqa«t (in Staring'a Bodtm t. Ncdadwid) Maua « iVMni lotuada, b«t I hne net 
yet aiH nitli tbe daacriptioti of tlie ifywieo, 

Eichwald {Leth. ro«B., 1S07, xi livr., j.. <i.-!.Til,r> I:. in " vtIs" n.^ar Orenbourg 

• Ifmra ienuU, but tlie nitcll has evidvutly nuthiug to do with that genus ; it is cither » Ja^m^u, 

h 
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or |Krl,r»i« more ffohMy » Cfyptomfa. in whkh am It iroaM In Hm ISnt wfwm oT tiM earn Gnhb 

6e.M.— Me«k (Smith*. Misc. Coll., No. 177,) <motea from North America A'. al^/>rmit,jHrata, 
JfrnmiMW ud mfricMV, and Oabb doscril^ed ;V. doiair/.-fornii (Pill. California, i, 1S«|., \'>3). 

63.08.— Two speciw ocwtt ia Wt Sgnth Indian cretaceous depwite. A'. mUM and iW«r<«, tha 
laat of wliiob has soinis ivwmlilMM ta CM. Jfria^NAi, Iwtita ahdl. of whieh tnma ara pHHnWii 
my tbia . Tbi fi tit spedaa la from the 'IMoliiaapolj, tbo aaoond bam tiia Oototoor ponp. 

67.ei)._I um i:eil for the present only with the three Indian ep o^, P- ffloiu. 

low, Ut«, aod tt^rU (sec p. 47, &c) . The two former ww, wiUwut any apparent reasou, tjausferred by 
O'Orbigny to Lf»n»m. Forbei alao ooniidend tba Cni. <efM«w/aw of Ooldfaaa aa a Permga, 

but acvorJinff tu the hinge it (lore not bclM.ij; t. Il.l . , tli .n-S tho snrliic* i.i partially prpvidetl 

with minute gr.x>ve5. I Bhall describe il r /V; : ,.• ; .j .aud »tat« the nccMsai^ 

alteration Eubsoqucnliy. 

XatnirM iuie»U^inmt, Sobafb., (fiayem's Letb. Oeog., p. 1760 X mmU be inobned to 
twoaidar aa idantical with wa P. fMrnUu, at leaat the genenil ivnn af bolb b Mh» wnc The fam, 

figured by SeliuniicutI, Iw. cit., (pi. 41, 3,) a.« Oriula imfFtUa (186a> ainn idSm^ EiehmU 
Letb. R'-'ss., liv. xi, lS(i7, p. HI,) i» probably al»o a PoroiKjfa. 

I ani not certain whetbar ZiUel'a Patup,fftpmuflcm1lM Gaaon (Denkadi. AlBiii.« Wien, IMft, 
nifj p, 311, yL 1, fig. B,) doaa not aleo belong tothe preeent genus. TbeibrmandthegeDatal 
alianNter of ttie abell ate almoal identical with (hose of oar P. Ma, Imt the hinge it v«iy nmilar 
to liiat of a Paitopifit, or rallier to that of PUMramya ; it has, however, like I'mrauiga, one tooth iu 
each valve and poitorior to it a gtoore, in wbicb, ia tbe but gema^ tbe cartilage ii situated. 
'WkUiar that woi fba ease wilib tin spades in qnestian, Zittel'a figiita does not ahow dearly, Ibr 
the tooth in the left valve is placed too much anteriorly, ;ilriii -' more m) than that ot* ftn' ri :ht 
■valw, bdlind whieh it ought, to fit, when tho valves aro tlusetl. The most important distmetimi 
to be observed in Zittel's figure, is the isolation of each of tlic teeth along tba ksn* margin, 
while in Pmoi^tt Uie loner hinge area is Xkwk, and tba teeth and pits generally anfear tn it as 
pnjeetiona and grwma. In apaeinens ofaur oollcotian the hinge-teelh 4Mald nnfortnnately not be 
made visible, and the BhcU surfacx' is also not well preserved. — I expect several of I)'Orbi;:ii;. 
PanopiM will be thown to belong to I'oromga ; iu come, like P. /nffyaira/j w, the autlior describes 
U»e granulation of tho surfaee, similar to that ot Porvmya, but fpiile distiuet from that ot PaH^/m. 

I httvo already mentioned Ci>risia.oUiMa, whieh Bos (| net oonaidewd to be a ParmfiU (biwa^ 
reeint, PhaUiemja uftimm, and ftttoM deaeribad Ly Coquand ia bia Monograph of tba Tbirils of 
the 6tagB Aptien of Spain are more likely Pvi-oaty,e than Ceromyre. I am ulw by uo means eertain 
vAetber sueh species aa PAo/vthmj/a Sam/fe-micit, or Pi. 7'<i&i<;;iMfu of tiotet and Campicbe, 
aught not to be more correctly wfetfa* to Pormaya than to PM!«A«^. 

Jndgiag from extemsl appearance and the imperfcetly known binge, I suppose OtrMa s'lyanUti, 
Saw., (Mln. Oondl., tdL in, p. 18, pi. StlD, fig*. 5-7,) i^ aho a Porouya. It very much resembles 
«nt Par. tuptrba, dilTcring from it by tlio anteriorly extended portion of the shell. The spaeiaa 
has been plaeed by Morris in the genus Tielu, that author having considemd Forbes' iVnmiyiB 
as .deniieal wi,h mti,. whieh opinion tsb aa I hava aWy aUfad. nnteoable. Piotot and 
Canpiobe (Pal. Snissa, 4th Ser., S~ pt, p. 810,) a.* of opir,;,,,, n.,.t the sp^oies p«>bably 
Mumgata a now gannsi it is mid to peasesa the same deep sinus, ihHn hag, but Sowerby do«ii 
not ray unylhi.ig on this point ; uidess, therefore, Pictct and Camplahe hwn f^im»» ftesb 
»lK!cimcns, the question would still reiwiin unseUled. 

fn^ii '^lT ""t ""'"i." ^7, """'FwniM^^'bmcaa indieaftBS tba ooemwiiea aPormf» in a 
lOMil state. 1 could add a mneb greater nomW,- of suggestions regarding the generic det. ; ni^r.r.ti. .n 
but It wwU bo hardly fair to go into tbese details without the cxamiuaUoo 
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of the orifrinal materia]*. Some more si>ccies I shall tiaro to montion when »].cakinp of P/iolatlomy^ 
Mill I'ttHop^ra. It is to bo hofed Uukt tb« atteatioa of pabBontoiogisU will b« directadmoiv to tbe 
0, hM befiB bitiivto ike cua^ ibr it k imUj ftTOrimporiuitfleowamMir 



^,c; y<>ro«ya. tJiaB hM been haOmto Hu cua^ ibr it k mUfy STCiTimporiuitgeoufi 
HMMBoio Bdeqrpxki 

Under Mfa m hw cpedn ftom eraEaMou rodu bm bem dssenlwd !.>• older autl.or», bnt m.n,- 
of tUem have Lewi jiruvwl to belong to tiiat genus. The same is, Etii< tly speaking, llic case witJi 
juniKic an J ii fvw juiln-ozoio speeiea of the Ko-calied J/^d", for their determiiuikion M jret only depemb 
upon the external form, and seem* iu many cases a very doubtful one. 

Hbm W6 hflTC in Uie oretaecons deposiU CerMa. CoriitUmelld, Neara, Ptronya. most, probably 
OwMugw.Anil possiUjr Umeila rvpnionted; fyieuioptiii, £at:iuiit, CurbnrtlU, aud Crgjitoaja may 
l« ^hmr, I . ir; bol iu»ndi&niH w Trngmit, ^tsia, fia^fulM, an| em ifya m a» yet 
distinctly mdicated. 



CORJiULA, Itrug., 1792, (see p. 35). 
1. GOBSUIA RBIATOLQIDn, PL ZYI, FtgB. 18-U. 

ISIC. ('. j(r/Vrfr, .' ,. . i n "a.. Train., Gwl. Soo.. Ixincl.. VII, p. Ml. (.l. 18, &g. 1 1 i fiM. iwlniwi 
181" ? C, eoekltariiJ, J Oi iiigny, Pal. of the ruy. do 1' AMivInbe, |iL 5, figi. U-17. 

C. obUmga, pottiee breviter aa reetbueute eaudaia, crassa, convexa, 
umboHOm imeunm, ferecentntUer tiHt imitnietas vtOmlo iextra majori, poatiee 
obliqw c<w :iuiio, co>:rettMce con/eHimtMiUas wtnUa tinisira minori, jmgp« fori' 
p^iam tlriis craasiiiaailii preediia. 

Hci^«f tlnlK|ttwh«: ftili^ ... .„ ... im 

?U«kiMMariMI t „ ... ... ... 0-M 

The solid structure, tlio great convexity of the right valve, and its short poste- 
rior prolongation readily distinguish this species from thv Mm ipean C ttriatula, 
and tlie small height from C ciib-sfn''!i'!(i. Th. iiL^Kt vjilve is much more solid 
than the left one ; it also has the umr^ius strousjly bcut iu toward* the latter, irhioh 
is tliinncr, considerably smaUev, but a little more ooai-sely striated than the 
light one. Th» apeoies is rtty mneli like tbe Nccot 0. $uletU^ Lam., torn. 
S«Mgal. 

D'Orbigsy's C. MeUearht i» moat probably the same species as C. striatnloklet, 
tbongh the figures do not correspond very ■n i'U. The coarser shiation of the left 
▼alte is distinctly shown ; but the right valve of ttriaiuiuidcn is finely striated, 
while D'Orbiguy's figure n^naeols It eqwtUjr, or wen more coarsely striated 
than that of the left valve ; no gach foem ooonn in out eoUeetion of the South. 
Isdfam cretaceous fossils. 

X<x?a%.— In » light ooloorod sandstone aonfli of Eioloturo ; rare. A similar 
but flatter species occurs in tlic sort !^rmd;tonesatStlMp«tniatOOr, but the speoimena 
Me not suilkient for oharacterizing the species. 
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2. CoBBiri..v r.utsuiu, Sloliczka, PI. I, Fiffs. 23.21, and P). X\ 1, 1 i-s 

C fei^a sub-qitttdrmtgutari, alta, poatke hiante ; vaivuh dexira muUo vtajore 
quam «MMra, imeqtiiMerati, emmeat*, nmbene Muto, prammnh ei ineano uutneUi, 
auiice mb-roliiiiij'ifn, jiof^tien [nincnlu, hrpviter cmidata, ad murgiiiem eletaia, iu 
utgerfiek conceiUrice crasae coaluUiia ; valcuia tmuira oviitata, dextrd timllo tninori, 
a»Uet rolmiidalii, peMee tMftuMu «tpie oUuthuemta, tn auperjide fere lu-vi, umboue 
tmiHr metino, atmtmtQt carHiie dmti&H* ae Jbttift mcnI in Oeriulk typkitt iiulrueto. 

Vugbt or t1i« ri^-ht VHin s Itehiglh ... ... on 

> flrtiu«b»u i » ... ... „, ow 

The Urn Talrns of tliis speck's aro rtnnavkalily iiTiliktj cacli otiier in size and 
ornamentation, the right being much the larger, suboaudate posteriorly, and con- 
osntrieallystxcHigly ribbed; the left b Te«y amall, slightly conrex, tightly fitting 
in the other, and neai-ly smooth. Viewed from the ritrlit \Mlve tlie ihaH greatly 
reaembleB » M^a, indioating a wide posterior gftpe. The right valve has, aa naoal, 
a deep cartilage-pit and one largo tooth in front of it, the loft valve a posterior 
eax-tilage process and an anterior pit. The posterior muscular impression is iXk the 
right vaire rounded, large; the pal'ial imiin'-^slMu \ , ry sli^l.tly insiiuuitod. 

The largest specimen observed Jiiciiatues G m.m., l)ui it seems rarely to gvow 
to that size. 

Locality. — In Lliikli 1iiL;lily culr jreoua ahelly HUlditoDe at Oeradamungaluiii, 

J^nnatiou, — Trichinopoly group. 



a. CORBUIA animUL. ^Orliyny, PI. I, Pijfs. 19-22, and PI. XVI, Figs. 7-12. 

W*r. C. aMlM, d'Orl., P»l. do U voy. A«tr«l«bB ft ZtliSc, J.I. 8, fign. l^-l!* 

C. ieHa lAimiga, mb-cquilateralt, aulice ac pottioe ntbangulata, clama, umbonibtts 
promimUis, fere mediouio, antiee Mnw immrtk, m^effiek thUt mhmiU Antoto; 
mlea dextra paulo majori qt'nm si»ii>tr.,. in iitraque carina tuutbtuata «i iimbm» 
^kfMinalioimttposteriorem Uecutrente iii^trtivfa. 

Hf^»lit«fiMl(iiLxiJ,%y) , it, .. . _ 

" ... O-tl 

tl^ species sul>,.,,nfa, the vli^U <mc In lng a little ki-gcr than 

tne W*. the umbonea are subcentml, and incurved tovvarda the front; both are 

Zr'L^ '^r'!.'^""'"*"'*"' •**»^ "Id a .hwp c«i» r«n» from tte 
u^bo^towaida the pmtmor .n^. which is .„n,,what produced and attenuated j 

T^ert^orr. " "^"^ P°«taro.8uperior margin; both valves are 

II a ?: ^'^.T*-***-"-- M»8« » identt«rSth tbat of reeeat 

, woHw was me gnatert nw observed among many speoimcus. 
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D'Orbigny's figure is probably a little too high, but there are speoiiaeiu in 
onr eoUeotion which arc almost identicai with it ia fonn. The mort importaot 
variatiotia oie sufficiently illustrat«.>d on plate xvi. 

Locality. — In dark brown sandy and cherty limestone ; north oi' Udiiuu; not 

nro. 

1. COUBULA CANCEM IFRKA, Slo!,c:hi, PI. I, Fig. 17; PI. XVI, Fig. 2. 

C. ealmla amitlra aub-lriangulari, anlice sub-ntundala, ad margmem inflexa, 
potHet tfi^nwfals ao aevminata, umbate tub-aiiHaOt tiiedioerUer prominente, 0Mwo, 

tmlUx verms inrurco, ctirhta acuta ab eo ad forrainatumrm poit'-rion in rectiutcule 
decurrmte itutructai auperjicie striis oonoetUrkU duiwUiorilnu, aciUw, ae aiierk 
radkmiibtH, mbmtmimk omalm. 

Iloight <il' nive : iU bm(tk ... ,., ... (rVt 

ProbubJe thUkm-M «(■ lb» tliell : ... f117 

The omaoieutation ul this species is vury puculiai- aiid diiiliuci irom that ol' 
any other kiUNm cwtooeous speoiea ; it approaches, however, in this point w well 
M in its form to some of tliu roccnt species, like C. tunicala, liiuds, and others. 
The concenti-ic atrias are diaumt and very sluii-p, and the radiating lines are Very 
line and olow together; they are better vinlde ia tbe grooves than on the atria 
themisf'lvf f. ; tlic pnstcrior carina is <«liglitly curved, it is especially sharp and promi- 
nent near ttie cud; the margin of the shell ia anteriorly strongly mdected, rery 
nnOair to that ol 0. ^imUm n. vp. ; tiie reoent epeeiei xaidy have tliia tntimiMnn 
equally sTrnnpr. 

Locaiitjf. — in bluish, compact calcareous sandstone near Qarudamunguiuw, 
in eompaiiy wltk O. jparMMw, and a lai^ number of little Oamjujoj^ VjuaauojB, 
Araurfjon^-Vlridiinopoly group. 

6. OOBSOLA JXOLUa, SMietka, H. I, f iga. 16 nod 18 i Fl. XVI, Tigs. 1 and 5. 

C. tetta tuh-trigona, alia, crasRa, rnmpremimtftda, fere <equUaterali, anlice »ub- 
rotumiala, potliee mgmlaia et aub'ucuta, conceatrice slrMa ; umhonibua adpre*»i»i, 
«MMj|^ jwnm Ammrit; earim Pb mOonlbm ad ttmmationem posteriorem decttr. 
ren4e propt margbim tUa, nedioerifer fnmhmUei vohMta <k)Urt$ wiittrd pauta 

HMfWaTibdl s Mitegth ... ... ... 1>7<I 

TllirltiiuMl .. : ... . . . ■ ■ 

This is a peculiarly triangular, liigb, nearly equilatoml thick shell, laterally 
mnoh oompwMsod, roandied In finmt snd tatber aenteij angular poataiorly ; the right 

v;dvp is yiia.-vvVi:U lurijcr than tlio kft one, botli hem^ perfectly closed round their 
margins and inflected towarda each other; the entire suffice ia finely striated. 

U 
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The nreobtiisc. incarvcd, and dose together. The tooth in the right jiilre i, 

iMge. but the hinge does not differ in any ofh^r 

Airialoor. 

jR»ma/io«.— ArriaJoor group. 

NB£BA, Grog, 1884, C«ee p. S7). 
1. KWBiu. iCOTUA. S'loKctdfo. It in. Tig. e ; H. IVI, Hg. 6- 

jr. vfljMda <k«<r« ptoloM, loM^lori {nam tMth "»«<» m*»m^«<«, 
pertemu, fere hyaliua, conc'-'ii frier xMia iiwremenli minutkrink ttOt» « cwn/if- 
im pmetwrata ; vmho^f promi)iulo, antice versus weurvo, 

Hagbt of the nglit vulva : iU li'n|(t]i ... ... — 

TUctaMM » . ' •> •" - •■ 

The very Uiin, almost Viyalino, finely strtnfrd anfl ptmrtureJ slidl appears to 
he ohancteristio of this species ; the beak is prominent, and strongly incurved towards 
the fttmt ; ita rides mttt tmyvz ; the wterior teraiinatioa is connded, thA porteiior 
narrowly producc-il. ruid obtusely truncated at the end. The rartilage proee«« is 
Bkngftt^. hot narrow, and the tooth in £ront of it indicated by a slight thickening of 
the maigm, whidL pngeoia & littte hejvoA Hub mugia. cf fhe Unge. 

Zoca^i/y.— South of Faxoliaiiy, in ft'bluBh Miidataiiie ; onfytbe flguMd'valTe 
has been found. 

i\>ma<i«l.— Trichinopoly group. 

N. vahula sinitlra tnb-injlata, concesiusctda, tetiui, aniicc rolmulnta, postice 
cmiata, eowenirioe aMata; wnbMe potHee verm* kuurvo, carina odhmuscula ab eo 
o6ligfM ciseNrmite tNfw oi temm^wmtmgMttrkirtK rtothucule prolongaia. 

BaV^«riteMkvilM I itilmia ... ... 0-M 

Thipknpiii ,. „ ■ „ ... ... ... 025 

This species is much more deceased than the previoaB, and the beak is incurred 
in (he opposite (posterior) dinctioa ; the conoentrie iiruB am somewhat s tru n ger 
anteriorly than posteriorly ; the upper margin of the wing is sliglitly insinuated, 
its termination being b^t upwards. The European N. oaudata of Killsonia closely 
allied to tinepiMentfonii, Imi it lun flie postosioff end iffll nanoww and longer, 
and fbe beaks ineumed in a diteeliBii pecpendionlar to thA longifairtiiial axii of the 
•hflU. 

ZoMiK^r.— /Ihe single spedmien. was foond in the yellow sandy limestone near 
Odium in oompanr with Tunm ispUMv*. Tmnimtt Sm-geri, Ammetdiet m* 
trtUvt, Sec 

JhnnoMM.— Ootatoor group. 
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TOSOMTA, Forbei, 1844, (see p. 38). 
1. PoKOiivA t;iAjuLL08A, Forbcs, i'i. Ill, Pig. 8; PI. XVI, Fig, 16. 

1946. p. sMitlota, Forbei, Tnuft, Ocdl. Soc, Loud., VU, p. lH. pi. 17, &g. 6. 

P. tetta iajlata, uuequilaterali, tenui, anticc rotundate irnncata, pottioa paululum 
Mamataetproditcta, ad tavunationm rotundaia, emteeiUrke mimUiatime striata 
M ndmHm ptmetata, pmefk m tmOm rvdUutt^ H^ttUkt wniam^M tumidit 

Height of »)ioll : ib Intfr*!* «• ... OH 

TluclmeM „ „ ... ... ... ... 078 

Shell Btronglf globular and short, with the b«aks prominent and iacun-ed; the 
aatniibrtidAbmther tounottod, tlupoBteito !• tiM longer oob attennateil, 

eompres-sci!, ami rounded. The hin!re-tcf'th liavr; imt bi'cii oliic-rvcil ; ihc puiie- 
totUioufi arc to be seen, as stated by Forbes, only on the well preserved surface, 
Imt when thn is a little worn off fliey iStmppeut altogether. Theae ponotnni tm 
eonnci'lcil svitli very fine radiating lines. Tlio licuks a.Ye s'.is-lilly jnt-urvpd tosvanh 
the anterior cud. Forbes' figure ought to be more inequilateral, anteriorly mucli 
•horter than poeteriorlf . In oar %. 8 on id. 8, fiie strin on Ute aatariigir odA 
ought to be turnf'I uum: ujjwards, as shown in tlit? cMTcctod fig. If! dti pi, in. 

Looaliij/. — In a light coloured sandstone near Comarapolliam ; rare. 

JbraioMpB.— Atrialoor gtonp. 



% TumnRA X4TA, JbrfiM. PL n, Figs. 8-9. and PI. XTI, Pig. 17. 

IMt. Pt n m ) 0 h ti . Bmm., QmI. fciw Iw*.. TO, ^ m. !»• Hr M- 

T. f'^s.'a ofi!()<t(/ti, ft-niti, ronvc.rhiKCnlti, iuirquHafcm, nntk? breviori; umbonihv^ 
promiHttlis, atttice incunatia; ad extremitatet rolundata, in auper^de polita, concen- 
tncviMMif M^HWtft (TMlmiMtaii jir^jflMMiif, m U»eit rMKmWw pmOitkm OettOt 

Iffo'gU ofiheU : ibiUnirlb ... ... m« Of4 

This species uixly diilcrs ixom T. globnloaa by ita aomewhat greater length and 

hjr the punctuations of the surface being larger and more distant; it may 
possiWy In- only a variety of the fonner, hn'. llnTe are only a few apeoimena 
of each form as yet known, and these do not tkUow a very critical oompofiaon; 
thqr sIm do not oocor on the same geological horizon. The posterior side of the 
present form is considerably longer tli:in Ihfi anterior, and somewliat turned up- 
>«-ards at the termination} both ends are rounded. The shell is abo very slightly 
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gaping posteriorly. The beaks are pcomioflat and iacurved toward* the front. The 
hiuge of the loft valve is composed of two faeth, the tutenar of whiob fa much 
laiger the iwstcrior, which very probably anpported tll6.«artilil§e (we pi. xri, 
flg. 17*) ; the fulcra f ir tlic ligameut arc biiiall. 

LomlUy. — In bluish calcui'cous sandstone at Garudamucgnlimi lod at Von^- 

AniM/jm.— Tikhiiu^lr gmup, (? Vnlodajrur gronp). 



8. TOBOHYA anPBUA, KnUodca, FL III, liga. 2^ 

P. ieUa obUmga, cratta, twmda, pmlice hianti, talde ituequiUUenU, mike 
obmple deOiBi et attAratamfato, jiaaMM prodwsta, ntbtrtMcala ; umbonibiu pnmiaeHli- 

lali.'f, ludicc rersnn pi'K'o incurvis ; stipfrficu! conlulh m striu incrcmtnti coft- 
centrioia, et muUu lineia eiemiin raUUmttbtu a^muioae tubercutaiui, 8e<t mi jtarte 
pottha nth-obrnktii omaUt; eatfuUt eonoeniriei* jmpe iMttdooaa aM« preei^ dk- 

tincii.*, hiiix ac ti'qitaHhiis. Cfu-'hj in iitrnqi'i- ralca dcntihifs duatm iMftwAlt; in 
valta tiuUtra dena pmdetm, in U<;j:tru ticHs aitticiu, alicro mc^or. 

H«i(|it«irth«ii(lktnlw : ilalMigtJi ... ... ... »«» 

TUAiMM ■• p : » ... ... ... 

Thia ia a gigaati« but ^npieal apedea tt PoraMfw, tlie abeill ia veij globoae, 

inequilateral, the posterior side beini; rnueh longer and subtruiicate at the end; the 
auteiior aide is rather abruptly sloping and oarrowly rounded. The surfaoc is 
covered with ooooenfane linea and riba, which are airongwt and most prominent 

near the lunbuncs \ bosidi's tlmt fliero aru numrnjas nuliatiug liuL's pruvided with 
•midi apiuy tubercles, where tboy meet the former. When the spines are broken tM 
amall giooTca appear in tbair place. Thb ia ezaeUj the atraetuie of ttie diell of 
the recent Voromy<e, and it is probable that the ponotorea which have bom dca- 
oribed in the two prerioua qpeciea are only dne to ^ naiOTal of the apinaa. 

l!he bmge ia oompoaed of two teeth in eaoli tbIto, and the Mem are Tery 
sbrong and prominent. In the left mlve there is a rwuiuU d ((joth in front, with a 
graore on either aide : in the anterior groove a small tooth of the right vahc fits iu ; 
in tiie poateiior Ilea the cartilage supported by a long, almotit horizontal, tuoth ot tho 
oppoiite valve ; the poBt«i iur t oth hi the left valte ia npzesented by an oUique 
ridge^ bat distinct from the fulcrum. 

The largest si>ccimen observed measurcit 130 m.m. iu length aud about 100 
in height 

Xocai«y.--In earthy and calcareona abeUy aandstone near GamdamuDgaliun, 
and in » oonglomeratc near Kolotuiv. 
2bnttaltM^-/Crichuiopiily gionp. 
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TV. Fam^^XAOTRIDM 

A« Aw B8 the anSnuiIa of the speetefl* beloi^;jDff> to this fiunilj, have been 

I'xumint^rl, fliey allliavr- l)r'(>n shown to possess united stplions ami a more or len 
prolougcd. laterally compressed and pointed foot; tlio palpi, or labial appcndagaj 
on four in nomber, Ion|;, ntttov Bod pointod; tlie giils annot prolonged in th« 
siphons ; tho mnntlc margins are iridcfy open in femt and Qomnrly Iwiiind, tome* 
times •errated at the freo edg^. 

Tiie Kfadl» are. aa a rale, equivalTe and of moderate thickness ; tlie hinge has a 
Iftvge cartilag(>i')i In l acli \ alvr. oik' triaiicciilar or pi-omincnt short tooth in front of 
it and a much thinaer and gcnciallj' more elongated one posterior to it ; the lateral 
teeth when present are siniple in flie left* and douhle ia. the right, valve ; the pallial 
imprciision is variable, rarely cntii-o, but gouerally distinctly stnnated posteriorly. 

Though the ebelU of the Mactmio^ exhibit a large amount of Tariation, iluj 
an evidently bdong to one and the same type, the cBrtila»c-pit and ilie anterior 
short tiian^ar-shaped tooth being found in all of tlicm, only exceptionally ibcy 
are not so well developed as sem in the typical speoies of Mactra and others. 

At the same time two somewhat difltemt gronps, or suh-fiunllies, can certainly 
be conveniently separated, as pointed out by II. ami A. Adams, Gray, Conrad, and 
others. The one has for type (he genus Lutrar'ut, tlio second Mae^ra. Xn the 
finmer, the tonuMinrjB, the shells are tosatklly elongated, the lateral teeth of tlie 
hmga are cither obsolete, or very small, and tho animals hare long united siptians 
■mm or less protected with an extensian of the epideimia which coren the entire 
dielL This sub-family exhibits in its ty^cal fbrras, as fat instanoa 2Vmim and 
Lutraria, the gi'catcst resemblance to M^a, with wliieh it has been, and ia ofteD BOir 
(Rtimcr) classetl in one and the same £iuuily. The animals and sheila are ejtter- 
mdly almost identical in both. For these reasons I prefer, therefore, to class the 
whole of the Mactrih-^ next to tlie .i/r/0.j; instead of filUowingH. and A. Adnna 
wliophice them in the FENEBACEA. 

The isACTSisx generally have a more equilateral, eul)-triangular shell, the hinge 
with the latei-al teeth well developed, and tho animals possets short siphons covered 
only at their base with the epirknnis uf tlie slu '1. 'I'hus, as compared with the 
MriDjK, the pi-csent two sub-lEimilies, macthium and lvimariism, may be said to be 
analogous to coBBcity^ and xrnrM, the dtviaioina being baaed reapootiTely oa 
perfectly similar eliaraekre. 

A list of the recent species of tlie Mactridx has bcscn published by ilr. 
T. A. Conrad in pt. 3, vol. iii of the Amcr. Journal of Candudogy. 

I mvji\i% also have plueil rserkr this family flip CsA!iSATliu.Th.E,-a.i least the 
gcnas Ci aimulella,— but their animals are so closely allied to those of Atlarte, that the 
presence of an internal cartilage camot be accepted aa a ebaraeter, dedaiTe in point 
d! cla-,siric;Lli(in, entirely superseding all others. 

Cousidering paheontological evidence the Mactsipm would apjwar to take 
a high place in aba qvtem, and the diviiion of the two aub-ihmillfls alao nppeanto 

K 
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be distinctly indicated. The lvtmauism are, like the uruiJ!, only known from 
ciOimioio deponta, t gnat number of <jie iniooBne forms being very similar to, or 

identical with, recent speeie^. Alronrly in iW. lower tcrtinry, or eocene, beds the 
presence of Uieir species is doubtful, with the exception of the forms ^?<?ignated 

Tlicrf liru n been species described under the name of Ziitraria from cretaceous, 
Jurassic, and by McCoy even from carboniferous strata; but tin -niriH ditcr- 
nuiatibn is by no nuvna certun; it was based merely upon external rcsem- 
blanoc; and the jursMis tfiawm, so called, have already been raflloifiatly piov«d 
not to belong to Uie xraxiurjw at all, being mostly speeiflB of varioiu gsnon of 
tbe AsATatDM. 

Of the Mavtuisx there are about 50 tertiary tpeeiea trail known, and typioal 
speoie^ though very frw, of tliis suli-family rortainlv orrur in crctarcoiis beds, but 
those fh>m older formations are as yet doubtful; at ieast the hinges of none of those 
describod from jnnMie and older deposifs we known, and iha external flinnif.a» 
in tlie previous ease, not to be depended upon as » pdiit of raUaUe geneno 
determination. 

Oa.aoo(nmtaf tUa soarcity of spedes in a fossa sfafe 1 shall have but tor 
genera to r^rnrr! in arl.lltion io those which arc treatcl ..f in most of the larger 
concholo^cal works. The generic divisions, mosUy introduced by Dr. Gray, are, 
however, in several bstanoes based upon too minute distinctions, and requix-e some 
alterations. I am V^y no means certain whether it is at aU necessaiy to distbgiddi 
some of them even by a aopaiate sab-generio nam«, as I sball atate sabeeqventiy. 

a. M^M^f-LOTBAMUSS. 

v^^J^^T'T^^?? *^ Wb-fimuly will be 1st, according to the 

K^rraidTo^'^ ^^^^ 

«apLn- Wnt!*^'^*T* ^ ""^^^ posteriorly somewhat produced and 

iront nextTo^r^ ^.^^^ -""^'^ i. a bilid tooth in 

up^r marl 1 T TI °' ^'^'"'^ » '^"^^^ portflrior one near the 

the'^^Xr:ii 1''^'''''' ^ '-''y '''''' oxtemal Hgament just behind 

eu>n^i.:;^;p:^Hrrzr^ --^^^^ 

age tr^t^T^' "*r^ - -toil-form, a oartil- 

distinctive charaeTr^ir ' ' ^^^^^ ''^"'^ 1«« unquestion.bly the 

^^-^^^^Z^'Z^::^^ ^wn tbe ^ 
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9. (hn-dUh, Bethayes, 1886. Shell ovate, U^er Vban Ung, tuxiid, irifh tbe 

l)eaks )irninin. !it iiiid iiioui-v'i.tl antrriorly ; biut-r' witli n l:iri;r- csirtilngc-pit in >;;u'li 
vslvc ; tvro cai'dmal tccUt in the left oad oue in tho right valve, one posterior mar- 
gjoal tamella projeet* into the spaoe internal] j on whidh the musouiar imt«re«ion 
ii «ttiaf< il, jialliiil line simple. 

lu external appearance, espeoiallj in the peculiar radiating striae on the pos- 
terior half of the shell, this f^enxa again reoalla 2^170*18, bat it is not gapinc^ 
posteritirK , mihI ihe internal, lateral Luiu'llar tooth seems to be very characteristic. 
Cesliayeii's classification of the gouos next to MeUroeardia certainly appears more 
OMieot tlian that of some other authon trho plaoe it near QUmu, {Jaoeterdia, 
anctorum) on account of the external resumbhince of both. 

8. Slmtbotkm, Qiebel, 1856, (Abhondlg. dcs Mat. Ver. £ Saohsen and Tbu- 
rittgen, I, pt. 1, p. 102). Bight tsIto tomid, high like OardiUa^ beaks feemred, vith 
a groove 1 unnin^ I'rom the beaks to the posterior mart|rin, hinge with a flat cardiu:;! 
tooth and with a second tooth pr^}eetiag from it* base below and anteriorljr. Only one 
talve fSt. litetmetwaj , is known of this shell tttm fiie triasmo beds of Liskau (Ger> 
many). It has the general appearance of a C'ardUia, but the hin^ diff« rs, nml as 
the teeth ai-o flat, I suspect that at least the upper one indicates by its fomi 
that it had supported a oaiiilage. Oiebel says that an extenal ligament is also pn< 
sent, but it must have been rather thin, for the fnlora are not perceptibly thickened. 
In general appearance the shell bears also a great resemblance to (kyptodon and 
to aoine qieeies of Zudna, repi-csenied by the type X. eeimmbeUa. 

•4. llelerocardia, Desh., 1851. Shell subtrigonal, or transversally oral ; l ai- 
tiiage-pit wide, short, cardinal teeth thin, prominent; anterior lateral Tery closo 
to the eaiffinal, short ; posterior, elonj;ated ; palUal sinus very deep. 

5. Darhia, Gray, 1819. Shell oblong, rather compressed and slightly gaping 
at both ends, umbones sub-ccnti-al ; binge with a largo oartilage-pit, lateral teeth 
THj dote to the cardinal, anterior siiorter than the posterior; ligament external, 
separated from the cartilatfo by a shelly plate. 

6b C«ce//tf, Gray, IsiO. Siinilarly oval as the bst, anterior cardinal tooth 
of left Talve thick, and ^'loovi^l at the end, the posterior cardinal and file two 
teeth of (he right valve vei-y slightly prominent ; lateral teeth elongated, almost 
equal, close to the cardinal and divttcging} ligaoMBt maiginal, interoally ju>t sepa- 
rated 60m the cartilage. 

lAflte are sereial speoles of this geniia in the eaatem seas, some of fbem appear 
to be estuary, or at least partially so. I am not rrrtnin wbetbnr Darina is really 
gcnerieally different from the present genus ; either of them may be considered as 
a sub-genus of the other. 

7. Bai-la, Gray, 181.9. Shell thin, vcntrieoFo. Ihl-Ii, sHarhtly produced po». 
teriorly and gaping; cardinal teeth strong, tho anterior nuich shorter than the 
posterior ; lateral teeth thin, hut distinet, elose to tbe cardinal, highly diTeagtag 
from the li.'ak< , ligament marginal, situaf •(! in :i deep groove hwi frw altove. The 
thin, concentrically pliisated shell is very characteristic for these forms, which are 
pmbably estuary. 
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8. Labma, Schmidt, 1832. Sheii thin, Himihir to the last> with a sharp rib 
numiiif fiom tJie beaks to the infenvpoflietkiriiiargia ; antemr ktend tooth l«n 

ohlfqup thnn in Hie last genus, in othor respects the liinge is very shnilar in lufh; 
und it would prubabl^ be better to cousidei this ouly m a sub-geaus of the 



9. Vanganella, Gray, 1^ tO. SIn ll oIiIoiil', rather compressed, beaks sub-c«ii> 
tial, with two ribs divei^iiig from them iotcrnally ; Mage with theoartihige-pit lar^, 
pradiioed obliquely townids die anterior rib, the posterior oaidioal tooth of the left 
valve folded together, of the riglit valve small and separate ; lateral teeth small, 
okiee to the oartUage ptooees; ligament maiginal, not perfoctly aepaiated from the 
OBrtihge. 

This genus is based upon a remarkable recent spedea, F". Taylorii, Gray. The 
anterior internal rib is quitr siiiiilu to that of the fossil ITarhrmva (r/A' postoa), 
the hinge of which is, however, not known. Agassiz figured in Ms monograph of 
the fossil several species whioh may tnm oat fo h« VntgoMUa. I allvde 
specially to such forms ns DLidromya hvycfro'idr.^ or if. Couloiii 

10. Zemtia, Gray, l»4y. Shell oblong, compressed, upper and lower margins 
»nhp««allel, unhonea antttior; posteiior gape wide; cBrtUage-pit large; oaidinal 
teeth prominent, anterior latrral tooth in the left valve rather distinct, posterior 
laterals quite close and almost conttueat with the apper edge of the ahell; Ugament 
sab-mMgiaal, not separated from the cartilage. 

11. Pfcroj,-,!x, Conrad. I am only acquainted with this generic form from the 
check-list of inv. foss. of N. America, (eocene and oligocene). Sniin,>uii. Mhv. CAl, 
No. SOO^ 1868, p. 8. Two species, rt. papyria and lapidom, aiu described from 
eocene bods. 

12. TrcBHt. Gray, 1849. Shell oval, solid, , xtonnlly pcTf.>r-ilT similar to tliat 
of J^o, widely gaping posteriorly ; binge with a mdo cartihigc process, very short 
cardmal teeth, and the lateral teeth smaU and situtted MBU the eaxiikge-pit; 
bgamout external, maiginal; pallial stnna Tory deep^ The only ibocUo T, maximm 
is fifom Oallfomia. 

13. SchizMar,,^, Conrs,d,m,2 (Ptwi. AciA. v. 8. PWl.. p. IM). Is vwy 
cjwely allied to 2Ve«M with a deep eliannol an cither sidr „r \he cardinal teeth. 
The flgora of the species. Sch. ( Cigptodonj yuiiaUU, given on pL 18 of vol. vii., 

tZ?' P'^'l^ST.iiidioateethepresedoeof Twythinanteriorto^ 

W«Ui. l^e torminatio,^ of Iho .ip]ior,s of Schicolfuerus are protected l>y tw»wlld 
valves, which I not aware of l«lvil^g been noticed in Tremu. In every other 
.^spect both genera could be very easily identified. The ibssU species. Schizoth^ 
tlT . r ' •^^"'^^ ^ol- of Reports of expL and surveys to ascertain 
U» route for a raikoad. &o.. p. 82i. pi. iv, %. 33, is considcn>d bv Gahl. U> 1«5 
inZ7- <Wlf-.'«l- n, p. 01). but it shows no trace o^ lateral teeth. 

c ^'^ " '^^'"''^ '"^ latter wwddhe altaU 

8«BWJi lorm of the fornier one, I cannot see the reason for the idflutileatloii. 
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- U. Zutraru, Lftmai-ok, 1793. Shell oval, ratlicr comiircsscd, iiosterior - in 
mod«rste, cardnuil teeth small, anterior latmil elongated, promkent, posterior 
obsolute, or ncaily so; ligament attached cm tll« inner side of the tmugiB jaet 
behind the beaks, not much visible ezteniaUy ; pnllial sinu8 deep. 

VS. manieUa, Gray. 1887. Shell ovate, slightly tumid, hinge with the lateral 
teeth very close to the cartilage-pit thin, obliquely diverging, ligament anb-eztenial, 
nMiginal, not distinctly separated ftom the cartilage. This is by no menus equally 
as is, for instance, Zenntia or J^auganellOf and »>«y better 
beiegardcd only as a sub-geaus of tiu- fornir r. 

15a. The species separated under the sub-generic name of Mcmpf, H. and 
A. Adam.s, have a somewhat thinner shell and a radiatoly striated or i-ibbed suriafie; 
these ribbed species form a transition to tlie next. 

156. Mactromeru. Conrad rcfovs to tliissub-genus StatKh'lla otxilit, GonM, S!. 
otala. Gray, and five others (see Cat. of Macthidm, in toL iii. of the Amer. Jom-. ol 
Conchology, p. 45). 

1«. Eaitonia, Gray, 1 P in, SLdl oval, vontricose, thick, rnrl!n1(»ly ribbed ; bingii 
with the cardinal teeth of the lea valve ikiu, Jaminar, narrowly notched; antonor 
lateral nearly periMndioular, and in front of it, or rftther in ttshorisontal praloBgiatioa, 
there is auolUer srnnll tooth present; posterior lateral teeth long; ligament sub- 
external, not se^^uated Irom the cartilage, supported in the right valve by a distinct 
lib. 

Thf> tertiary fossil form, which hn? hron ir^pntifled with Uie only recent species, 
£. ru<fo*a, Chem., has the groove and small tooth in front of the anterior lateral 
tooth Tfliy dktinrt, mod Hie cafdinal tooUi not my stnng (tee H«rBei» ftmile MoU. 
dea Tertiwr-beckens. Wien, vol. ii, pi. 5, fig. •!.). The posteriof Isteial i» apecUlUy 
long and very much approaches that of tiio uactmis.m. 

The arrangenient (^the genfliK ie aeecgiHny to th« size of tba Intenl teeth. 

17. IfrtrreUa, Gray, 1840. Shc-W «u1i-trt?nnal, rather thin, posterior slope 
keeled; cardinal teeth small, latenl teeth close to the OLidiual, short; hinge margia 
doubly Ugament mu^ginal, eepazated from fbe eartiUgB hj a ahdly laminit. The 

only species is IT. ekg'-rnii' from Ploriiln. Tho two following snb-tfrnrra agree in 
form of the shell with Ilai-celia, but sliow slight disUactious in the lorm of the 
Unge-teeih. 

17(7. .WrrtrrUii, r, my, TSIO. Shell r.ith. r long, hinge with the hinder lateral 
teeth very small, sometiuica almost obsolete, antexior distinct and distant from the 
«mall oardinaL The ^ of the gmiia w MaeL taata, SpeD^lei, w JT. ewiiM/tr, 
Lam. 

176. Maetrinula, Gray, Shell vrith the cardinal teeth short, lateral 

doHtottMnifbatiiiiiohiDOfeelongatedtiianiiitliehtl. The ftpecies of JiGwAwniAi 
am onlj be ooiiKdeced aa slightly diflbriag tiram Hmtflie; ttiare u no eufflcientl/ 
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distinclivc chnracter by wLicli tln-y could be gcnerically separated. 11. and A. Adams 
quote BkmeiUia, Uap6. 1854, (non idem Robineau-Desroidy, 1830,) a? idmifiral 
with Ma^rmuUi. Oheno, however, ctni8id«n SlamvUUa as a distinct genua, which 
externally appears to me to bo very similar to ClemaUia, paitieularly looldiig «t 
the species wliioh he figures as Bl. vilrca, IT up.'. In any ense if that shell really 
bekmgs to tbo UAcraix^, and is sufficiently diilerent from Mactrintila aadJIarulta, 
it must receive a new name. 

18. Cymbopkora, Gabb, 18C9. (Pal. Calif., vol. 11, p. im . proiioseil for Mactm 
AshburMrii a cretaocoua spcuics. form typical as ta Mactra, but " the hmge is 
eompond of » sather heavy hinge-pfaite, heflrin^ » cartflage-ptt, not aiuik into its 
substanrr.. as in ofbrr irr>„rrn of tho Mactbid^, but, as it were, built upon itssurlaco; 
a small delicate spoon-shaped prooess laid obliquely under the beaks, its base being 
m, ov slightijr ahwe, tin level of the hinge-phite ; in the right valve the cardinal 
tooth is single, very d.-li-ritc, and nearly at a right angle with tlie anterior waU ef 
the cartaage-pit; in the left valve tbe tooth is A -shaped, entiivlr -.cpni-ntofl from the 
pit, very ahmder. and artieulates between the tooth and the pit of the opposite side ; 
the ktrvnl Irifh are lai^e and comparatively very robnat." The carti]aee>pit IB 
ccrtainlj- peculiai- (? natural), but whether this is titflident xeaaon ftr a Moeiio 
lepemtiini seems to me dtmhtfoL 

19. Spmda, Gray, M87, {Smimaeira, Svrains., 1S40). Shell anb-tngonal: 
cardinal teeth short, strongly elevated anS omarginated in t1,„ l.ft valve, small in 
the right one; lateral teeth diverging, long, oross-ribbed ; single in the left, double 
in the right valve; ligament marginal, not aepamted from it by a shelly ridge; 
pallial smus moderately deep and lior;/.. m'.-il. 

19«. The more elongated triangular forms wero oaUed by Mdroh Oimtenu. 
like Sp. (Oxyp.J triayuhrit, Lara, *^ 

20. jr,.-!,:. Linn.. 1767 rTrioonclla r^j>m\ H. and A. Adams). SheU triaoaal. 
antenorca«imai tooth in the left valve strong, in the right s.nall.r. lateralTeetli 
h)i«.eoiuule»hlyi».edjiiihe middle; ligament separated from the cwliiage-pit 
by a shelly ndge ; pallial sinus moderate, joundish or sub-aogolar. The two Slow- 
lag divisions may be ooasidcrcd as sub-genera of Mactra. 

9Xk^ Be^koOnma. Gray, 1837. (Trigonella. d^Costa, auctorum,) ha^ been 
proposed for t wo M. Spevffleri and nUida, which only diflhr flom tvpid 

^Z^aZ'Z'''" "'-''''^ ^ -rtaasTtat 

Wte ebaiaeter does not appear very constant. 

th« ]f ^' t«rfh «w h, both valve, strong, and 

i^ttCa'Ji^^r T'' ^"^^^"^ inner edge of the „^^ 

jest above the «rt^age, from whieU it is not separated by a shell/piate. *^ 

J t^^^Z'TT"-'' -tornally. liga^.en t'nte - 

:.^'^rieT^l^eot?lr;^^^^ Wgelar.,.,.pit. 

.oaon.ueopposi.v«ivertt'ci:rt;r2^.^4 
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neot; Uicse teeth ore compiiratircly narrow in the jvang shells, bti^ in mMt 
iipecimeiM attain an antutially large size ; iiollul line nnkaown." T^e Qabbii, 
Rem. sp., from tertiary deposits of Califoraiat There is a crotaceous species 
dnscribod by MiUler as Cardvum Niifffferal&ii. It* hinge strongly rcnitna^ ow^ >.r 
Gabb's P$embeard^m, bat I bare as yet only aera tlio binge of the rjgkl valve, 
Und tliis is not sufficient for a correct generic detcnnination. 

23. Maelrodesma, Conrad, 1808, (Amor. Joiini. Conch., vol. IV, p. 247). Shell 
sub-triangular, solid ; cartUage-pit very lai-gc, project mg much beyond the lower 
margin of the hina^' ; anterior hinge-margin of right ralvc thick and continue<l 
m:vh lieyoiid the bcrik ; binge of left valvo willi a strong A-slmiwd cardinal tooth ; 
iat<;mi twth short, thick, sub-equal ; pallial sinus narrow and deeper than in Maolra, 
Imt extending as far as the carlilage-pit ; muscular scars very large. Tj-pc Maetra 
ponderosa, Conrad, (Fossib tort. £umat., 1838, p. 2S, pL U, fig. 1), tx<m Um 
miocene bctls of Marj'land. 

St. Bangin, Dcsnioul., SheU sub-tri.uiL^ular, thidc, covcuwd ivitJi a 

brom> ppidcrmis; bingo with two teeth in cnrh VLiive. the front otso of left valve 
larjjer and bitid ; lateral teeth elongated, tninsvcKiLlly stxiiiieii, Uj^aiucnt internal, 
■itnalad at the upper edge of the caxtOagc-pit ; pallial sinus short. This la the 
brackish represciitant of the uactrixj! \ the shell externally greatly rf^pmbles 
some species of t'«W. TUe oldest species of Jtangia appears to bo one noticed by 
Dunkex fiom the Wealden depoaiiH oa QtuMeitm F<iMe$uU, (Wealden-hildiiogen, 
p. 67). 

2ia.* RangianeUn, Conrad, 1807 (Amer. Joum. Conch., vol. iii, App. p. 30,) 
b clnwaatefiied hy "lateml teeth, attaif^t, Bub-equal, not elongatedj entbe}" the 
only apeeiea ia B, trtgoMt Petit 

Lot OF WBuman mtam. 

lUTRAIlIIXJi. 

forth* c d tfBotiim of IbdM (pea is wbkk Iwf* bm dHmllMdfnak cntoccou« rwkt *m<irr 
tha g«iw4o iwna af JSiMlrarM^ MS netalfa M 

tlMM««pMiMlittlMaite«ntDbdM«toflii»idb-^^ 0«lib (Mral. ef Oiltf, MM^ vA. 1, 
: 1 I : , ik-scriboi ud fignMB Bwhlrarja AwMttii wUch •nwam to aie to be nihar » S/iidm tbaa 

ji Lultaria, 

Hn km wgemett JMraria feciam, tmmkt, ttav^t nAhngitrimmt (SaUlMWtl'ii Tkymt* LaiL 
fMg., p. m «t.) aie not Inttrmria, bvt aithar BmuH^m PmugMt. 

or ul' -.Hr (!urii).i':::i ^[i.-i ii-s qii,j!,>'l liy Pictet and CatDpiclio (Li'-.]'- ,1 iiri:ii r t/M- 

genuii ilatira, ttu* liotcrmination tus beeu tmulv from external ai^iwilUMW only, uid iu nmoy vaaca 
it ittU roquirra oonfinuatioo. Tha apaoiaa ait— • 

1-7.— if. M»ir«ne>mt, raUngiauU, CtrUmi, gtuUimi, itA^iirMa, attffuUtta^ftmeff, 



• Maik (AnilU Kin OoO, Na. IMk ^ Ui) abo ^ntlM aMN«aa* JMiwIm. 
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8.— T» thu, jr. Jkieyana [Cord. Daljtganmm, Mailer,) bw to Im added (aee Bosqutt iu 
Staring'g Bndem van Niilorland, ii dt'cl). 1 hare exuiniued u Epprimen obtuinvd fhw Sr. Boiquet 
huaaeir, and it show* the speoiei to belong to SekitoiUma, k nib-genus of Maetru. 

IbtbeMiBeiitb-^inualaabeloogBtiieAacbeiiflpccMawbidi Mullemid Bosqutt identify 
with Sowerb/s Mactra aHsalata. It is, howcviM , mil ;1 Utlly distim f f iin \i, much longrrand im)por- 
tt(Hiat«]y flatter, the poitorior iide shorter and ruimded, tiie auteriur longer lu^l aqgular. It much 
KwaibleB our Indiao M. tripmfUt, wbieh, as Kgarda {b«m, aim difbra ttm Sowarby'a Jf. 
a* wull us by a poetorior ridge and »trony«T com-entric riHiing. I piopgaa tO eail the Aadicn 
species M. Botqueliana ; it bvluugs to ibc Kub-guuus Sehit«ik*ma, 

10-11.— i/. DidonitanA Monti cf Goqaandwa fnm Aigian; thi^ a» tstber glofaoae, like 
Munmfai the hiqgea an not known. 

i*-W-— From North Amwica Meek in Lis Chwk List (Smith. Miso. Coll., No. 177, 
qooU-d the following specica, M. /<i/a,/ormota, <;racUi», lioHj-emis, ffxana and WmntHMm. 

18.— Gabb (Pal. Callf.,1864,I,p.lM|J d«crib«» if. (VymbopAoraj AMnr»erii. Mr. Oabl.«iytf 
tfris "k one of moat eominao ftanla in the »tn*«." MaeUa albaria (Check List, &c., Smitbwn. 

Coll., No. 200. 1866, pw 8 j fran the ao-ealkd lower aooeae focka wiU prolNibly be added 
to the list. 

\9.—M.lnMMU,Wth. (Vojr. Artrokbe. Pal., pi. n, figs. 84,) is, os to evU-rn^: (Urn, a 
typieul sp<>rics of a Maetrella. 

?i0.21.-i/. Amu^a ««l O^iiMM an iirrt deacribed by d'Orbigny (Vojr. Amaiiq. mend., 
nk 185 and 186, pi. XV, figa. 8-6,) a» oomiiig from twHaiy deposit* of the iabnd Qniriquina. 
With theee two ho al.-, rI,.,:iLeB (ibid. p. 125) „ M A.cu ivom Coquimbo north of CLUi. This la*t 
apaoea I would rather considor bs a I'tri^immt or » Corim^a. The finit named two an eabaeqnentlv 
plaecd bjtbc wmc author (Prod. U, p. 885.) in the Senonim, wbudi, jodgiog from the ether apedei 
OOCOnmgmUl them, appears lo be quite oorreot. M. d'Orbi-uy doL-s not, however, state whether 
he oonaidot the Aatrolabo JA Araucana to be the same a» that deacribed iu the Voy. Am. mend, 
r... t,,>urt^, ,f correct, would indicate two distinct speeiaa, the teoond having the ahorter ONWtanor?) 
side roundish, and the longer (aatorior) anbeatinhted, while the oppoaite i. the in the 



ii-M. Ch-.h,..;,, CM,. \, ulsr. fromChfli. 
«3-86-J/ ^^/row.^m-,/^, arcif^, md ^riaca an describe.! 1 y r„nr..,I in '1,.. .nioial 

I?rjL5''S'rT^''^ «• ««dy Wd upon c^:., tbu,.lox« doubtfnl 

■aw gmeno and, \\ Fraas be correct, even as^ to apeeifio detormiuatiou. 

Vt^M. Mparlifa is tlw only epeeiea tma onr South Indian cretaceoug deposits, the 



• MACTRA, Zm»., 1765. 
vrhJ!^.!!!^ anowod to draw a conclusiou from the three oretaoeous spc-c-iVs 
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MaCTUV (SCHIZODKSMA) TKli'AJiriTA, .Soir.'r/j!/, s|i., I'l. V, I'igs. 8-11. 

una. ifa'-tra tripartita, Sov„ MSS., apnd Forbes, Traui... ««>1, Soc, LoiwL, a»«., VII, p. 148, pi,!*, fig. X7. 
CbrdteB/ MliNHtaM. PorbM. Ulidiw, p. 14B, iL la. Iff. a 

jr. fe«/a tubtrigom, marghie kf^rieHmoderaleemnt^ iuttmeim, 9niaquibUerati, 

'parte fmteriori p'lulo Jongiori qttam antiea ; ntnionibua nr-itdx, nnfire versus Incurrh. 
tUtianiilmi mperficte costulit, rotundatia vel is junioribut striis apjtrojnmalts 
co»98itMaU iHdutai deeHvUatt mUiea ae porika tfriit permmenter mutiU «edi$- 

(anfhribm oniiitii, aulica huIch 'lutpnito hi/ni unguium lunularem aito, poetica avlcu 
muUo latiori supra anguliim arealem rotundalum aito teptaxUit. Cardo regtUariter 
mat m tpeoiehu teeenOba* Jbrmatiu e$t, dente eorrfHwU tmOoo volra tmrtrtt 

p%,e^ 

Adult T«niif. 

Hi%bi«riiMntoite]Migiii ... ... ... vn ... vn 

■TUektMi „ « ... ... 0-80 ... frso 

Young specimens of this species have the anterior side more angular and 
aoaewliait longer than the poateiior ; old grovii fipeoimenB beoome, Iiowmr, norly 
equilateral. The diblinctlon between the concfmtric thick ribs or strire on thr 
muddle surface of the shell and the thin and sharp ones on the anterior and posterior 
dedMtiea is twy ftppavent and gave origin to the name of ib« ipeoies. The 
anterior declivity is sopaiatoil rioni tlw outer or middle surface by a nan*ow groove 
situated below the angle which bounds the lunula; the posterior declivity forms 
with the middle, vt lateral, port of the ahell an obtnie angle, and dui one is 
8t'p:ii;it< (i from the latter by a broadly shallow groove. As regards the form, 
I must remark that, as fho efU'f of flie anterior side is tliinncr than the posterior, 
it more easily wears away, and tbat on tuis account the valves sometimes appear 
more eqpiilateial than tbejr otheniiae voold be; 9 i npreaents audi a specimen 
which to all extemnl appearance wppean perfect* whOe it oertainlj is a good deal 
worn away on the front side. 

The hinge is legolarlj fonned. the cardinal tooth of the left Talve is somewhat 

longer tlian in most of the rrct'iit species, tlie hitenil teeth and eorresijondiny 
grooves are of great length, and in both valves mostly prominent in the middle. The 
ligament lies margioallyj joat at the end of ibe oartilage-pit, from which it is not 
•epaiated by a sh«ily lamina, tlie onlj ehaiaoter whudi dMrtiBgi^i«i«*a deJUfoclMma 

from true Mactm. 

Forbes' figure (quoted above) is not quite exact, the original specimen being 
longer than Mpieaented in that flgni*. 

D'Orhi^ny vras tlio fust to sui?<;est placing the f mn i!c>crihfid by Forhes 
Cardimn i»ter»eelum xmdsx Maclra. I have examined Forbes' original, in 1867, 
aadlsBBdthespeoimenTeiy deftot{ve,battoanappearanoe a Maetrat itiaonlya 
little shorter than if. <n>>arf*to,-evidently from being a little worn off- ; and as the 
ornammtation is in both the samflb I was led to both as belonging to one 
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and thr <!amc species. It is ahvars diffiruH to c ii ilcciilcd opiuion on spcrijin>ns 
Avhioli are impcrfoct, but my suggestion as to their identification is strengtheood 
by our apedmeDS, wfaicfh «ertaiiily are Forbes* If. iripartifa, and appear to be from 
the same locality as flic '^iKciincn named by Eorbes* Cardium intersect urn; at least 
the yellowiah brown calcareous rock is in both cnse^ tlio smno. Tin re is no better 
ooodnsioii to be derived fiom Forbes' original, and wc should only be justified in 
reoogaiang it as distinct upon the disooTeiy of well preaerred specdmena irhieh agree 
with it in form hdAcv tli:ui \nth M. triparlUn : \:\Vin\:, however, our present mate- 
rials as a basis, suck lorais as represented in figure 96 (pi. V) oannot be acknow- 
ledged ae iDdependeDt spedes. 

About two miles north v/t Abmdiiaapoaraitt and three *rXi»m aoath of 
Senlamongalum ; apparently not commoit. 
■TbfiiMiMins,— Tcifihinopoly group. 



As Mgavda tlie form of iheanknsTs the AvATtiUDX offer such a large amount of 
variation, that it will be better to p iint out these difflmnoeB when apeaUng of the 
chamctersof each sub-family. All of them, however, hnvc tlic mmitle margins 
united, with an opening at the autero-iaferior side for the protrusion of a small 
digitiform foot ; the siphons are more or lees prolonged, united in their entin length 
oronJy at the ba-n, au.I the united portion of these siphons is aknost invariablv 
Oiverad with an extension of the epidenois which eorers the shell. There is also 
a amaU opinuits » tbe mantle below^ at the baae of the siphons. The gills aie 
thin anfl m many oaaaa (though not InrariaMy} sinsle. The palpi s» uanally long 
and narrow. ' 

The ahen ia geneially Uiiu, consisting of two usually well defined kyers, the 
outer being opaque, eatoawwua. Toy often ponefaited or finely gmnuUted, the inner 
FBany; the hitter is never wanting, and it forms (he principal distinction of these 
"hetti aa eompued with those of the Mnn^. The caitikge is internal, Iving 
e^er m speeml ptoooase. ev hi rimple grooTOa of the hinge,' which is occasiomlly 
^ng hened by a f.. ribs or lamina., but r^y has any additiOBal teett 
«e car ilagc is. as a rule, bounded internally by a solid ossicle, variable in form 
3 thir^K *" ^^mA is besides often present, but it is generally smaU 

Shtlvlvl^ 'TT ' TP""*""- «• <rf the thieknes. of flie d.ell. 

tt^ the ^^Zf* ^"^^'^"■'^^ ^'""^y 'l-P^r more rounded 

wan t»e anterior; the palhal impression is also faint, but the sinus usually deep. 

distinctions'^'ZT^ '^f^ ^ most 'important 

TbZat^fwt ^^'^t'"^ ^»<i •dentulous hinge. 

d^^Ja^n^fX^'^C^^^ "''"^ - 

times the anterior son^TT^'f, gcneraUy inequilateral, but some- 

---^^^^:Z^. "^^"^ ^ ^ «»1 the U«t one 
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In tfae punuit of pahBontological rewnehes there la scarcRly any other family 
of Pelecypoda so important as this, being repi eseutiul throughout the strata from the 
tinii' (if t]w oMcit sedimentary deposits upwards. Tho species livina: at the present 
tune may be said to l>e only tho remnants of the group ; they are distributed all 
omt the wuM, To/at they are nowhere very nnmeroas, and Bome of theai belong to 
tlif rarrs' ynt known shells. Their maximum of development appears to hnre hpf»n 
during the jurassio period ; at least there ajre scarcely any jurassio fossiliferous bed;: 
known in mions pairts of the world, where about one-h^ (or a proportion very 
near to it) of all the MYACEA does not belong to this family. On this arcouni 
I have eepooiaUy endeavoured to give as complete a review of all the known 
types a« was poiaible for me to do, and ae fiur aa I tAi justified in {giving an 
opinion about them. Much still remains to be done as regards the comparison 
leoent and fossil generic forms, for the hitter are unfortunately mostly known in 
the form of oasts, both Talves licing often (bund dosed, and thus generally makini,^ 
an I'xnnunation of the cartilage and other processes of the hinge almost an iia]>o'^si- 
bility. But even where the shells are known, the £rrcate?;t difllculty is ofloti IVli in 
exposing the luugo, and consequently the determination had to be principally based 
upon the sKtenud tarn, and the geoeral chiwaetsts of the shell. We oan only 
expevt to ^ct very gradually out of tliis chaos of so-called generic forms, 
because whenever ua author has an opportunity of studying one species properly 
he piefens eallittg it a *new genna,* mther than identifying it with another which 
may be tho same, but of which tin inteornal dtftinoten ace unknown ; as has 
been the case in several instances. 

The extent wliich I here give to the fiunHy is tomewbat great, but it seems 
impossiliiB to aepaznte the various forms satisfactorily. Th«iy ineludei like the 
TnoLAmnAg or Myidm, ohp characteristic type of shell;, and as regards the form 
of the animaU tho variations are quite similar to tiiose which I have repeatedly 
painted out in speaking of the other flunilies. To make use^ liowenrer, of the 

dis'inctinns indicated hv the varimis forms of the shell, T hare accepted here three 
sub-families, the ruxoosisJB, raM^aiy^ aai axatisixx, the tjiK-s of these sub- 
divisions being JPtatdotv, Tkraekt, Anatkut. Oomparmg tiie present itoily and 
the Myidjb, I may mention that the fasdosix^, with their short sipli uis atul fringed 
orilice^, as also the inequality of the shells, appear to be analogous to the Ooi-bultti 
and their allied gcnci-a, the TonAcirsM by their more elongated siphons (and 
posteriorly narrowed and produced shell) to tin Netera, and the AyATisixAi, by their 
long united siphons and posterior large gape of the shells, to the miixm; thus 
representing a variation which seems to repeat itself in alaiost every family of the 
MTAOSA, lortbesereaaoofll believe it to be mote correct to retain .closdy 
allied trpes of shells in one frimily, tlian to separate them into several, because if 
we admitted a fiwouly division hero, we wouhi have to follow it in the other oases 
also, whieh seems ibr the prceent hardly advisable. H. and A. Adams baive included 
in the ^ vir/.v;f..s several fonns, like Faiwnt/a, Thetie, Netera, Tkeora, and C»«w- 
iuirea, which do not appear to belong to this &mUy. Tho first two roust he removed 
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to tlin MnojE, and wlien spoaldnst of Ne<era, I also mcnfioncd the true sy8t«maUc 
position of Tkeora; uxcgards Chamottrea I agree witli Deshayes, ib&t it is iar 
looie pvohaUy « firiatiain of Cimna-type of ahdk titan thai «f tite AsAmttam, 
W restricted. 

Deshaycs divides the family into three, PASDoaiUM, OsTSODsaniD^ and 
FaoLAj>oMUDM. The first oorresiMnds with our fA!fDOBixjs, but includea alio 
Jf^wetana and a Aw genna into which PunOaru lias been aefMoatad. Tbo aeoond 
nnmp include?* ihr rcornt grnfra of the rnsAcirvM and A.yAriynfjS. The name 
OsTBODSSMiD^ Certain is not well choaen, for, as I shall subse^ueatly show, the 
anfhor Umsdf bardly appcaia to admit Uie generio diatinotkm of (MeodmM from 
Lyotuia. For Pholadomya Deshayes proposed a separate family, which awnia to 
me scarcely justified by the character of the shell and animal ; the fossil species, 
like Qmiomya, Pleuromya, Homomya and others, show an intimate relation between 
Ana^aa and Pholadomya, between bot^ of whieh tlieiK wM*»i«1y ea. 1w moA lew 
distinction point<>d out, tlian bctwron Thraeki and AluMiia, both of whinbtliB 
same author places in his Osteodssiiivjs. 

A oatalo^ of tlie teoent speoica of tiie Axjomnnm baa bora lately pubUdnd 
byMr. T. A. Con rati, cliit fly following the classification adopted in n. and A. 
Adams' "Genera" (side Am- Jour, of Conch., Vol. IV, pt. 5, Apptndlx p. 19. 
1868). It ezelndea tba '^Aasumnm which are catalogue*! by Ph. Carpenter 
in the sanu' number of tlie JoQinal (page 69, Ae.). Hie total nrnnW <tf reoent 
apeoiaaoC the w|iole liuoily may be eatimated at about 140. 



a. {itti./amily,—P.i.XD OH /A'. *". 

The ooimalfi of the Pandorts, so far as tlioy linvc cTamiinH], (ifTcr several 
idationa to those of other typical AsAuyiOM. Tlie siphons are only separated 
towards their ends provided with ftsn^^d orifleeai the gUlaave ringle, the foot u 
small, digitiform, aiitl the mnntk imitefl Ticnrly ull rnuixl. The shell structure, 
generally noticed as one of the prominently distinctive charaotew, ia by no means 
wy diffiumntfroDL that of some PeHpkmm, Tkraew, and AnaHiuB, In these 
the uppcmore cah arcous byer is generally preserved in small giuulea Off points, 
while in Pandora (but much less in Myodora) the upper layer, consistinr^ of «infill 
prismaffa oeUs. is uanaUy more compact and homogeneous ; the eitemal layer is in 
hofh . ases pearly, and often of conHidei«bla tWckiWM in J>*i«l<»r«i and a few alUed 
genera. The cartilage is internal, usnally covered by a snuill ossicle. In most 
caaea, no external ligament seems to exist; it is rudimentary in a few species onlv. 
m genem Mf^ochnm^, J^^, (^th J5»«r«a), CkOodon. and ClidU^ 

pMra have t o Im- placed in this sub-family. 

\ Stutohbory, 1830. SheU thin, irregtibv, rieht valve larjjer 

^l!' ^ ^ diverging teeth hke processes, in, 

.r.rn;n- T ^•'^^^''^'^''^-Pi^' withamoreabte oasiole; t^y^mu 

external hgament ; pallial siuua short and bimid. 
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The nnirnal of Mffoehama in goncrnl resembles tliatof IfyodmVtWoA equally 
M) tlip slicU, espoL'iiilly as reeruds i-vs tliiu stnu^tar." ami tlio form of the hinge. Al- 
tlwugh it lives attached to foreign objects, it is impossible to fiud auywhere else 
a better plooe for it. Some aatbon (B5meF and othen) have propceed a special 
Jiiuiily t'l ii.(')ii<1r Ch-nnostrea and Myochtiiuii. 15nt when comparing the two shells, 
tji«ir i'oiiu and tlie chaiactcr of the liingc are 8u totalljr diiterent that it scema quite 
unnatnial to cIoh ihem togetber. Oerfcainly Myo^taaa ia mufih mm allied to 
Myodora (of irhich it nuttt be oonaidered >a «a aberrant fbrm), than it ia to 
Clitiwostrea. 

Conrad quotes only four roceut species from the Austruliaa seas, and some 
douhtful forms occur in the upper tertiary beds of Europe. The (mly sbidl, des- 
cribed from older formations, which has an external resemblance to the recent 
i/^(i(;AdM<i, is Lycett'ii Oolitic ^Igchou^a Agtmizii (Pi-oo. Cuttesw. 2«at. Club,l, 
p. 60, pi. II, %. 6). Lyoett does not alate whether both valves of the shell had 

■|. rn rilUtid, but the one which lie fiL^uivs is corlainly o\tiTn;in\ vn-y miich liki- 
the smaller and free valve of a Myochanut. The hiuge is believed to he edentulous, 
and if this be nally the case the valve under description may also be a lover valve 
of an Atumso. Lycctt's statement requires eontirmatiou on this point, befovewe 
are able to say anytiiiug definite about the characters of tJmt supposed Ptychomya. 

2. Mgodom, Gray, 1840. Shell subtrigonal, posteriorly truncated; right 
valve more or less convex, its hinge vrith two divergm^ teeth eneloBinif the cartilage, 
left valve flattened with two ^roorrs nt the beak ; c'sicle free, rnthor lnr?^e; pnllial 
sinus small and broad. — The species of this gouus are almost only known from the 
Esatem and AnetraUan seas ; the oneqanl form of the valves and the position of 
the cartilage strona;ly remind us of Jliffochama. 

3. PaiMtom, Brug., 1792. Slieli ovate, inequilateiAl, compressed, posteriorly 
namnrly produced ; right valve smaller and flatter tl»ii the left one; hinge ^vith 
an anterior more or less i)rolonged rib in each valve ; cartilage in a groove posterior 
to the tooth, more or li adjacent to it ; no ossicle preseut; pallial sinns very small. 
Carpenter (i'rocced. Zool. Soc, 1861., p. GOl,) restiictjs tlic gcuus Ponifeni to the 
species of the type Fond. btaquhaMt fuueqtuOkV Lina, reUn^ Lam.. 
P. p' no, Penu., ohlusa, T.ninnrck. 

So, Kmiierlia, Carpt., 18G1, (Proc. Zool. Soc., Lond., p. 602). Under this 
name Carpenter eepanttea a tem species, trhioh still more resemble Mfoiom, than 
ihe true Pamlonc. They all have a thin ossicle, and the ty[ii< il species have radiat- 
ing libs on the right valve. FaiuL (Ketut-J biearimta, Carpeutur, is the type of 
the snb-genuB. 

1. C(elodon, Carp., 1861. (ibid., p. 599). Tlie form of the shell is similar to 
that of PanJoni : each valve witli t^vo hinzr-trrth dirr-cted towards the anterior 
adductor muscle, and in the left onu they are connected by a thin lamina ; no ossicle 
or paUial sinus. 

6. ClUliojthora, Caip., 18C4, (ibid., p. 590). Similnr in form to f lie List ; right 
valve rather tumid, with three hinge-teeth i the poatcrior one elongated; left valve 

9 
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often with tvo tcoth ; ossicle presoat, pallial line simple. All the sp^ics at pre- 
Mat known tat from Nortli-Amerioan bcm. 

Pandorina of Scacchi has been eonsidered at identical villi JLnnMatt. Fmf 
rfnrrnn of Conrad h stated by its Ruthar to be a tniB JPoiidloni (seo Am. Jour. of 
Conch., 1&67, III, p. 269). 

Thus we bare in place of tbegeniM PoMtow, aa raeovded intiieirarln of H. and 
A. Adams. Chenu, or Deahayei, time^and probably 6m, tdoeably dUtiiict 
generic forms. 

In foaail species the determination becomes, however, rerj* difficult, and in most 
cases it only depends upon tbe eKternal Oatfe of Che «heU. It is, tiierefofe, only 
natural fliaf, not knowing the hfnpre-tortli, the oMrst nnmr (Tavdorn) v;\\\ 
for some time be the safest to be applied. There are, however, a few fossil species 
ftom ttttiaiy beds wbieh. if not identical with recent fonne, allow a ooneot generic 
df termination. Pand. vKpqnitalitia oceure in the miocene bods of Vienna ; some 
others from tiie English (< rfiai y lieds mostly also belong to refont form<! Of tlio 
•pooies described by Deshayes in his second edition of the Faris fossils, Fand. 
j»«^WwM^ appears to represent a pectdiar (generic or sub-generie) type; Powetofw 
rfiWa IS fvftlrndv a ri-l,t valve of a Oi Hophora, and P.primwca is atruc Fandora. 
Cluliophora also occurs fossil in North American tertiary (i( pcisita, but the genus 
eridenfly bad fonnerly a larger geographical distribution, as illustrated from its 
occdmmro in fhe Paris basin. 

No cretaceous forms are referable with sufficient certainty to Fandom or to its 
wliee, and still less oertaLn are those from juraasic and older deposits. When tho 
Valves of fossU speoies are fonnd otoaed, pactienlar attention ia xeqiuved not to 
oonfinwdtheinwitbtheshflltaof TcMfa aiid other allied genera of the JTiwwm^ 

b. Sui./amify.—mjRACIiyji'. 

siu lis very thin, with a more or less diatinet naoreoua layer inside; fom 

Wllmoid, bemg usually oomp,-nsse.d, ro,mdcd in front, somewhat less high and sub- 
irancate behmd; ammal with a smaU digitiform foot nnd .no<l. ratolv probmged 
•ipl'ons, sepsMtod the greater part of their length, l,ut united at the ba^. 

h. TeUmomnn, nail, 1817, (Pal^i-oat. of Now York. I, p. 161). Shell with- 



in a^* •;'"S«-teeth or crenulat i,,ns. iu..ks entiie j form i^pical. ronaded nxA higher 
in itont, lower and snb-truncate behind. 

.,e«n ? ' ^Pf «»itly the oldest Itarm aa yet known of tUa group of shells ; it baa 

been proposed for a paltBOzoic species from North- Ameriea. but there are in ah>i^ 
Th^^rli countries also species fowd which are «.fprablo to tins ?enus. 

in Jt^'^^'^'^'**''***""^ the margin is not bent 

It hlTIr'lLr*'' " """^ Hall, any other tooftpte^mt which 

may have supported a cartilage. 

like TArfw^T**^'. ' XiU. ail). SheU 

specie?! 'iLT*'''"* ^ «^ ^ ^ 

«P<^c">^ ^uo^ i. a «oent diell Jkom Cape Bt. Lucas; it. ertemal generie 
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dMiaetcr would not difibr from JWiiwmjfa, hai though llie doscription of fhe specks 

is nof Tpry clear, it appears to say thnt tlicn> is a special groove <n j)It under tbt- 
umboDCd for the reception of a spongy cartilage. An external ligament bas not 
been obaerrad. G-iebel (Abhandlungea Nat. Veir. fllr Saehsen und Th., vol. i, 
1856-58, p. 105), describes a triassic Tell, eilenttda wliich nu^ ' belMlg to tbU 
gcnas; it has ai)parcntly a cartilage-pit below the beaks. 

8. Corimya, Ag., 18 I-2, (Etud. crit, Men. dcs ilycf?, p. 202). Shell rerj- 
thin, nacreous, slightly iuequivoU o, \^ iih one or usually two long ribs nmning from 
tlio beak posteriorly; lungo edentulous, margin of the shell behind the beaks 
VC17 slightly thickened, but not bont inside; posterior muscular impression 
distinot^ elongated near the middlo of the posteriixr nungio ; palUal line indk- 
tinct, beaks entin:-; a lliiu lii^amtMif cxtrfnally is xvtk probably p^:'sent. These 
cbaiacters appear to me to justify the separation of Corimya Ixom Thfocia^ and it 
woold geem as if the fanner were the ineaoxoic representant of the latter. Agassis 
when proposing the now genus was evidently led to it more fram the general 
characters, such as the sbcll-structui-c, than from any details relating to the binge. 
He merely says that the hinge is probably edentulous, but as the form of ttie shell 
(Iocs not exhibit any maiked difference from TIaveia, it was united M-itb this genus 
by Desbaycs, Terquem, and others. I cannot vonch for the statement tliat all 
the species described by A gas si z under the name of Corimya belong to that genus; 
some of them nuiy poselbty be IHnekt. Hie ftnt apeeies of the geaoa, Oortmfa 
pinguU, of which T bare compared several tokrably well-preserved sppcimens, 
exhibits all the characters which I have pointed out above. The posterior intei'* 
md libs Koall Amrfen^ hat I hsre not observed any groove for the attadunent 
of the cartilage. A huge number of the specie* knowTi beli ui;^ lo the jiuiissio 
period, 1ml Uiorf nTf> n great many well-marked types to be foimd also in cretaceous 
beds, as I shall subsc(][uenUy notice in detail; two species occur in our South 
ladiaii deposits. 

9. Axinua, Sow., 1<?f>!, (Min. Coiirli., vol. iv, p. IIV Sbdl rather thin. 
anten(» side short, rounded, posterior slightly more compressed, produced, with the 
*na somewhat exeaTOted, and a kng oaitilage (?) groon akng the entire upper 
margins ; no other hinge-tcetli are known to exist. Sowerby ronsiders Ax. angu- 
UUus from the London clay as the type of the genus, which bos been by some 
authors identified with Turton's Zepfon, hat I do not sec from the existing mate- 
rials sufficient reason for this. Sowerby'a type species indicates a greater relation 
to Thracia than to any other shell I know, and unless tbis typical species has been 
properly examined and its characters better de&ned, it is usel^ shifting it to, or 
identii;!^ it with, anotbw genus. VPOoy ia hu eafbooiltemu fossils of Ireland, 
p. 03, rclcTs to Axiiiits a inunbfu- of >j)L'cir*s ap|>arcntly bclonirinir to Bolabra, 
Atudottlopsis, and simihir allied genera which will be noticed subsequently. 

10. 2«rcH^ Leaoh, 1824. SixeXL lattalljr rather faiflated. inequivdTe, 

or less solid or thickened, scarcely naercous iiitenuilly, edge behind tbo beak-, bent 
itt and prolonged int«mally into a small cartilage process; pallial sums bioad and 
deepv^Fossil species belonging to Tluacia prtviwr art as yet only known fiwtt 
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totiaiy deposits; those fiwm orctnceoiu beds nxRy with cqaal probaUilitj bo rcferied 
to the foraitn- semis. Of n!0Piif spei-ies about 26 are upon teooni 

Several of the speeics of Tf,nu-!.( vr^rmhl- in their itiMlm- solid and opaqild shell 
the at least more so tlian any other genus of tlic Ax.msin.i'. 

11. iMtrUa. Leaeh, 1858» (Syn. MoU. Qiwt Brit. eiL In Gray, p. 272 
Itupicola, T\. d. Bl.. 1802, not Bliss., 1709). This geuus $;eiM»lly luu a aomewbat 
irnsgular, suh oval uhell, the hiugc wirli a vritic;^ eartil;i-p imjc-c^s. and thepiUial 
«nM wauH and obtUM. Tx. dUtorh, Montagu, is the best known species. 

Chcuu (Mnu. ii, p. 40) adds ZiguU of Beoluz as a Bub-!;enu8 of 
Thraeia, wbile II. and A. Adams identify tlu; same with l'eripl„ma. n.e shell 
%ured by Chenu as Zig. declieia is uharacteriased bv a strnn:? oblique cai-diuul 
proce^ m each nJve supporting the cartilage, certainly very siuxikr to that of 
Penphm,,. ^Kvvj^i tl a' it is h>ss twisted. In n.l.litiou to this it is goid to diObr from 
tUc khi-namcd geuus by being eqiiivalvc and von- tinu. The name LignUi \m[n" 
been, howwer, by previous authors diffei-ently apidied, cannot stand, and even if tlw 
fowd,.nn, -.„n.nt -ho shell could be oonsideicd suffleieot to justifv a separation 
f«)m£.,.y,/o,„„, 1 very mucli doubt that they will hold good in a comparison with 
tte next shell, unless they bo haecd on the somewhat irregular form of the mediaa 
pttrtifln of the sbeU of Uie so-called L. deetith. 

12. Culcara, Recluz, Isns. R, v. dc Zool. No. % p. 68). Eom typical of 
^'T'^t -luivalve, bin?e .vifli a s,„.on-shapcd cartilage 
pooMa in each talve directed anteriorly, paliial sinus deep. This name has beeu 
pwpoMd for the fossil AtuOina eiUmga of Philippi (En. Moll. Sic. I, p. 8). 

,W 1 ^7^'"""'' Sc'buhmaeher, 1817. {Galaxura, Leach, 1852). Siiell orate, 
« 'i^"^ valve being more ventrico.e f„.n tl.c on. ; beaks fissmv<l 

or Ztil' •*":*«PP'»*«« ^«diating Hbs, iun,^ w.th a spoon-^uaped obU^ue or 

»ciiuhm., IS the type of tho gcnti.s. 

Mlu*.!?'ar?!**^r?f ^^"""'^"^-^ Co./HW..,«« only differs by being suh- 
w ldes ofT" inequilateral tha. other P.n>/«,^. 

'^VT'^'' Agassi., like Cor. lenuUlria^ C, gUAru. 

«ul others appea- to be very closely .-ebted to this type of I>,..p!on,. 

tikge pr^cl liTl . , r ' ^'^^'^ long horiaentol excavated car- 

nl, belo!^, .^n """"^ '''^''^ ""''^^'^ "^'^^ ^-i'^-- by the U if 
nb belou tl, . ..t,i^,e process and by not having the beaks tUsnred. 

lo. AUcia, Angas, 1807. (Prnr. Zool Soe n no^^^u ii • • i 
«««einblin» a small t/. . i \ \ ' P" "^^^^^ ^"^1* ineqmvalve, 

^^^^•X^i^zi^^Z- rC" ""■ 

in the right valve Ii , !,„, ^7 •. ? , ' «0"iposed of a posterior caUus 

paliial line deepW ^ ^'^^ '"^l ^ l^"-?*^ triangular ossicle ; 

Port JadMon, '«/«^a aad elegmtttla, ore des«nbad 
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10. ^fOMia, Tarton, 1822, (Magdata, Leach). Shell more or leaa incqui. 
lateral, ovate, loineirbat gaping posteriorly and ofteu distorted, naoreoiiu fai8id« ; 

hinge with an oblique nnd mars^tna! cartilaij;o ^'foove In each \-x\\\: behind the beaks, 
cartilage covered iu front with a Hat oblong ossicle. There are numerous p alicozoic 
ftnd nMMMtoio fosail species wlicli pvobabl/ will havo to be lefeirred to fbb genua ; 
from the tertiary ]iprio(! about 19 are known, aud 17, recnnt onu-i are recorded by 
Conrad in his catalogue of the AsAmnDJB. Desliayes (Paris foss., 2nd edit., 
pp. 2o7-258,) argues tength whether it he desinible to distinguish gcnerically 
between Lyomia and his Osteodesma. lie states that there are some species which 
arc nearly equilateral, of regular form, and with very unequal valves ,• othoi s which 
arc irregular, less inequivalve, and very unequilateral. The former, be suggests, 
eonid be cnUnl Lgonria, the latter Os/rofleitma. This distinctioa is, however, 1^ no 
means constant, and scarcely of sub-i,'*'iieric or sectional importance. Deshayes 
himself immediately after tkis discussion, desoiibes two species, Ly. Meberli and 
pSeaUtt representiii^ the kwo ftaffins under the alngfe gmerie name Zjfcn^l 

17. Lyonsiella, Snrs, 1868. I only know this nnmi^ from the qnotatioii in 
Ann. Mag. Nat. Hist., -ith Scr., vol. iv, p. 429; it ia based upon a oortbem form, 
L. tUbfHiookit eridentlj allied to Lgmuia, and found in 450&fh(Hns; the autbor 
promised soon to supply a description in the ** TidfindtimSeltkabs Vorhandlinger*** 
I'erbaps Iw did 80 before his lamented AisaAk. 

18. Batodema, Fhilippi, 184i5, may be distinguished gcncrically, because 
the form of the shcU is almost tike that of a Mixliola, or Saxicaca, with an internal 
semieiri^nlar cartilage process; the ossicle and pallial imprcssiun havi; not been 
ol)sen-ed. £. CiUloenm is the typo. The form of the shell appeai-s to indicate a 
INuaage to XftUimeria. 

c M-f«mils,—AIfATimNJS. 

Most of the shells irfen-ed to this sub-family have a vciy thin nacreous, some- 
timet nearly membrauaoeous shell, of au oval or elongated form, generally gaping 
at the posterior end. By fiir the larger number of forms are fossil, and of the few 
veoeat species known the •«imri« are clmmetcriKed by long united siphons oovered 
with nn rxtrnsimi nf the more or less hardened epidermis of flu' sli. 11. 

The ciassiiicution of the AXATinjyjt is as yet veiy unsatisiactorily known. 
Some fMBis era veiy tmnid and <tf a oordato shape, like the reoent Mj/tUbiterbt, 
or the fossil Ceivmycc, and others are elongated and somrttmes rmi^idcKihlr 
compreased, as the typical Attatina and the fbsail Qorim^te. Dut when we look, 
flir instance, upon the enormoos nnraber of known Fholaimy*, we meet similar 
vorintions in one and the same genus. To avoid, therefore, great confusion I have 
attcmptwl to associate as much as possible the fossil forms with their neaiest allies 
among recent shells. The fossil genus Bibeira ii by some palseontulogists mtmed to 
the AxAtnaBMt hut Salter consideied it to be moie allied to the JWA^rte, and 
that ^ipean pcohable. 
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19. Mjftiluaeria, Conrad, 1837. Shell inflated, sub-oval, et|uivalve, beaks 
entire, the mtenor one curved in, hinge edexLtoIons, with as internal posterior oar- 

tila^o ^rnovc )nvif.vted by a small ossicle; two small muscular Impressions ; pallia! 
siaua broad and vciy shallow. Only a few recent species arc as yet known, and 
ftom external shape the fimdl onea may very easily be mistaken for Modiola, or 
even for s[). eies of Loripea and (Ulled genera. TIm fbeail Edmondue and Oerotn^ 
appear to be closely rclaitsl to tlio pn-sont cr'^ntis. 

20. EdmoHdiOf Koninck, 1H12, (Aiiim. loss. Carb. Belg., p, G6, and King's 
Peem. fitn. of Xnt^aiid, p. 168, eto., pi. xz, figs. 1-4). Shell equiTalTe. transrer- 
sally ovnl. tumid, slightly gaping in front of the beaks, hinge lielcnr the beaks 
\vitl> a raised rib or process, extending postmorly to near the mai^'n and probably 
siii.ii'irting a cartilage; area generally distinct with slightly thickened fulcra for 
the support of an cxteraal ligament. A tew poIgooMio species of tbie genua an 
only kTinwTi Tljo form nf f he shell also very miieb EeMraUea tiiot of Bome qieeiea 
of Loripea, ynlh. a thin, finely striated shell. 

21. CanRmMrpha, Koninek, 1842. (Fobs. Carb, cU> Belg., p. 101). SheU 
oval, tumid, hinge edentulous, upin r marginal edge behind the Tw!n tf someirhat 
eleroted, pobably for the support of an external ligament, pallial line simplr. 
TlBa ia again a form which, if its characters prove to be correct, can scarcely be 
distimjuishtd fi-om some Lor^, exoept by ita email museidar hnpiettiona and 
thin shell. I suspect Mc'Coy's f-oinis Lt-ptodomm (Carb. fossUs of Ireland. 1841* 

^ identical with it, at lea»t the cbaraoten given (loc. cit.) do not oxhihlt any 
eMeuHal £flhren«et. The thin Btmetuie <tf the shell is pai-ticulaily alluded to. 
The ihrll is. however, generically distinct from what Me'Coy deaeiibed in 185B 
as Leptodmmu in his work on the paheozoic itk ks ;uk1 fn<;silQ. Ai>ain, SnndberiTPr, 
Koninek, and others have described some species as Cardtmuotplm, which would 
be more properly referable to Me'Coy'a Zeptodomm of 1855. probably the same as 
I^oriol's Plectomija (sec p. nOl. 

22. Ceromya, Agaasiz, 1&12, (Etud. Crit., p. 25). Shell tumid, ^xV^^ con- 
oentric8tri»orrib8,ofl!endinmcatingat the upper posterior maigin; right valve 
-enwally so ui, what largorthan the left, hinge edentolous; a ahaUow grooye runs 

I^T^:. "'"^ ^'•'"S them a .omewhat raised and 

tMckenfldmai-in,near which the cartilage must have been situated internally, 
though very likely there ms also a fhin eztenia] Ugament present; in the right 
valve there is 1„ sides a small thickening with an adjoining indentation helow the 
beak; the muscular impressions are very small, the pallial sinus .lo-ep. 

The Oenmy^i are principally characterized by their tumid, thin, and conoentri- 
cally lamn.atorl shell distant beaks, and the oblique IWwa whloh «e extenmlly 

« ^ ^^'""""^^ ^'^^ 2^°"-' " Konlnck's Cardiomorpha 

under the latter name, but in this I have never observed any such arrangement for tho 
nttaehmmiiof anmterwa ligament (similaT to that of there is along the 

mu^d upper margin no trace of a special furrow, and the beaks arc closely aimR»i. 
mat* to each other. Tor the Jurassic beds. espeoiaJly for the middle serim, or 
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Dogger, the Ceromifm ure almoat chaxiacteiiBtiQ, bat aome specisa also cmur in 
cretaceooa deposits. 

83. Omtttjfo, Aga8si», 1812, (Etud. orit.. p. 202). Shell oval, generally 
modemtely oatupiesaed, beats mther anterior, iaeiured, rii^ht vtilTe always Inn^r 

Hiaii Hu- li'ft, tl;e fnrmrr in*crnally behind the beak with r\ prominent longitudinal 
rib, to which a cartilage was probably attached, fixing the upp«r margin of the left 
Talvo to it. 

The surface of the ahell ia ooacentricaUy striated, and its structure is more solid 
than in CeroH^fa. Teri[Bem and others consider Gretalga to be identical vf ith the 
former genus, but even setting aside the marked difference in the form of the shell, 
there seems to nio a great dilTerence in the hinge, which in Greeafya U more allied 
to tlmt of FJ/in,!idia, but in this wi-lirn o accoixling to Koninck an intminl promr- 
neni ridge in botii valves, which also are perfectly e^ual ; the generic distinctions 
appear to be, therefon^ -wdl founded. 

24. Alloruma, King, 184-^1', (Perm. foss. of England, p. 19(5). Shell oval, 
equiralve, inequilateral, very thin, hinge perfectly edentulous ; only an external 
ligament is aaid to be preaeai, attached to slightly thidkened long Mora; 
anterior nnisoolar impziBiBion miar tho antcro-ventral margin ; pallial »iuus small, 
but distinct. Tliis genus must most probably be reserved for a number of palieoioie 
species, unless some described under the next name are referable to it. 

2ft. MyaeUety Sohloth., 1820. Shell oblong, thin, usually punctated, sub- 
eqnivnlve, inequilateral, posteiidily slit^'tifly gaping; hinge edentulous, indented, 
posterior mai-gin internally thickened, probably for the support of a cartilage; 
pallial auras deep; moscnlar impnssioiM large. Tbis geans is doady allwd to 

AllQriyijia.hwiihate is no distinct incv of an ox'fcnal liijanicii' ; ils Form also 
very much recalls JlitnKon^a, but ia this stioni; nymphic are present cxtentally, 
vhfiR in MgaeiteB -we haTB them internal Iv. (See Oiebel in Abhandliugeii 
di'^ Nat. Vcr. fUr Sachsen und ThUringcu, vol. i. p. 103, pi. iii. fig. 8). It is not 
>.:iiisf;ictririj_v kuoivti in prJrrozmc sirtda, Imi il is abundant in the Trias and Jura, 
and some species appear to be found also in er«taceous strata. Morris and Lycett 
(Mdl. Orest Oome, p. Ill,) identify Sohlotbeim'a JfyaeUet, (vhioh was first 
introduced for the typical triassic specirs) with Pleiironiya, Arcomya, Homomifa, 
and several other new genera proposed by Agassis, but this is evidently an 
ntadnisaible genenalisatiflit of duuraeten, tboogk it eannot be donbted that tiie 
correct generic detcrmiiiai iuii of our palsco-and meso-«oic Pelecypoda of this famUy 
will long remain unsettled, and the examinatiou of good materials will certainly 
anggeat many important alterations. 

1 think it probabln that Sowerby's genua Pwkipni/n which is hosed upon a 
crefneeous sprcies, is merely a slightly dilu rcnt frmn of Myaciles ; as regard.-i form, 
at least, both are undistinguishable, except that the former i-s more inflated poste- 
riorly than anteriorly; no binge teeth are known to exist. Pictct (Pal. Suisse, 
iv. sen, p. 159,) plnrcs T'ochymt/a in tho Boy AnfAS, for which 1 cannot see 
the slightest reason, unless the binge has been examined which it is noc stated to 
hare been. 
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26. Moi/rjiii'jii. Apassiz, IS 13, (Etud. crit., p. 154). Shell like -1/v,7rt7,',», tliin, 
coaoeatricallj striated, but not punctated; liio^, aooordiog to Terqucm (Mem. 
And. Ifoti, 18B5« fextr.] ObMiT. t. Btad. erit., fto., p. 85, pi. 1, figs. 3-5,) eden- 
tulous, sliirlifly emartyinated below the beaks, aud with prominent uymphjo for the 
attaduueut of aa external ligament. Several concholoiri^ts alt'njether ignore the 
genm Bamomga. There is no doabi a great difficulty in distinguishing between 
the fiwmer atid the present genua, when the hinges of the tpeoimeiiB ara not per- 
fectly well prescrvi il. But this does not entitle us to ignore what we alreadr know; 
but should rather elicit further iufommtion on the eutiiect When externally 
oontpaiinf Ememfm and Ponopaa the disUnetion between the two becomeB almost 
impossible, because there is scarcely any difference to be traced between the form 
of one and the other, except in the roi^ppfMvt^ thirknfss of ilioir sboUs. 

I oonld mention here a few paiieozoic gonora, as, for instance, Sottguittolitea, 
Ortkonoia, Sedgtoickia, and others, to which no donbf eereial epedee hate been 
referred which very likrh- hr-lon- to fhc J/j /d.s, but the typical speoies aie said ra 
be closely allied to Solemya which, in the organisation ttf the animal, is oloeelf 
allied to the OMA^TMtujtM and AaTAXTZDjg. 

27. Tyleria, H. and A. Adams, 1857, (Genera II, p. 368). Shell ohIou|;, e^- 
?alve. vci-y thin, gaping and slightly prtHlnctHi posteriorly, TTiiiiro with nn ohlique 
cattUage-pit in eaoh ralve, a calcareous lamina extending from the cartilage-pit ante- 
riorly as far as the mosenlar aoar ; ihia ridge \% parallel to the margin, with which 
It IS eonn. oted by short tmn.sTcrse septa. T. fragilis is the only recent species 
known, and its shell is nearly papyraceona; it has some relation to AtMtina, and also 
to aome of the forma named by Agassi* Maelromya, and others. 

28. AmtiM, Lamarck, 1809. SheU tlun, traoduoent, aab-equivalve, atte- 
nuated, and gaping postcriorh-, l^caks fissuro,!, intm-nally ofton with radiating ribs, 
ttrtihge sitnated in a spoon-shaped cardinal process in each valve, furnished in 
lltont with a transverse oanole, pallial line with a wide and shallow amus. 

Agassi.' fossa genus Flatymna (Etud. crit., 1843, p. vii,) must, at leaat in part, 
be considered as identical with Analina p,-oper ; for PL dilatala, for instance, does 
not edub t any ehaiaoteristie diflbrences. and many others, (except roatrala, Ag., 
Which I sboll mention under Plcctomya,) are baaed upon such indiatinct eaato tbit 
tjey are even as species worthlo.s for d. f. r,r,h>atioT.. If the form can be conakM 
of V.^^^^^ P"'"^'"'" e'^^ Plalymya a sub-generic value, as some 

InaliT^^*^^^^ ^ '^'^'^ compressed than recent 

sub- 'eL^Z?"'//*''"' P- "Pl'^*" - cbnrnrforistic 

it drr^f ^Mjri2r.*i it is largely represented among secondary fossils; 

s%tl^ W t ■ ^^"^ "^^^ perhaps paitiaUy 

•c.n^rri!"^" T- '^^'-i--«'-lP«>-ticula«the«aheUa5^indi. 
relation to ZyoH„a and Pandora. The reoent repreacmtant of On-co^ 
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ftppMM to be the mull Anat. graeUk from Awtnlia, tbongh thia does not ihoir 

the cliaractrr nf tlio ■'iphonal end so wrll as the fossil forms do. 

80. Plectouiya, Loriol, IttttB, (Monog. PaL Geol. 6tagc Portlandien dc 
IToniw, p 99 1? ^Pialymt/a, Agassiz). Shdl oirotely elongated, equivalve, beaks 
sub-central, a strong oblique rib posterior to tin m ; niuge edentulous; ligament 
external. This genus has been based upon a well kninvn jma.sslc fossil, the Tellina 
rugom of Homer. Its general form is that of an Anatina, and if there be no trace 
of an lotenial cartilagc-pit, nor of a fissure diriding the beab, the genua may be 
retained. But I rather doubt flii«; we need only to look upon such spi cit-s Anat. 
Agauia, d'Orb., to find a ivasou for it. Iloweverj even should Loriol's detiuitions 
prove to be <iuite eoneel* it appean to me that Afaaafa' Platymga has i)rionfj, 
for judging from external oppfni-unce Platymya ronfi-ntn, Ag. (EtucLciit., pL 10* 
figs. 11-12,) exlubits all the above noted obaraoters of a J^lecUmya. 

81. (^thoioitta, Oon., 1849, (Proo. Aoad., Ao., PbiL, vol. it, p. 166). 
Bh^ like Anutimi in form ; " bingo with a broed, not very projecting fosset, whicli 
is carinated near the margin; muscuhur unpresstODS rounded, indistinct; pallial 
impression with a large rounded sinus." No mention is made of any kind of the 
lissurc at the beaks, n. and A. Adams consider the genua identiaal mtb Aiudiiuif 
but Conro d in liis last catalogue of the familf keepa it diatjnet* leCBning to it four 
difieient species. 

8S. jPJiMwjftt, Stolioalca, 1870, {LepUmga,* Conrad, 1807, Am. Jomn. 

Ciiueli., Ill, p. 15). Shf»U oblong, perlaceous, crnpinc: anteriorly; hinge with % 
spoon-shaped cartiiage process, jduing an oblique callosity, which extends to the 
oaidinal margin ; va. obaotete lib and fimure ran obliquely fkmn the antarior ride of 
the beak. The genus is evidently closely allied to Anatina, from vhldl it ohiefly 
differs hj the rib and fissure anterior to the beak ; it is based upon a eretaoeoDB 
apeeiesfrom N. America. -Oonrad suggests that d'Orbigny's Peripl. BobmaUiMt 
and two others probably dao bekng to hiaZ(!pl0mjra»Tnit I ttink that thegr an men 
probably species of Corimya. 

33. Anatuaga, Conrad, l&CO, (Jour. Acad. Nat. So., Phil., 2ud Scr., ir, p. 276). 
8hidl oblong like tsa. AnaUna, anterior akto with coneeDiiio snbi, posterior irith 
i-sdintii]!> riliq. This form appenrs to be pccviliar to oretaoeoua depoiitB. Iliere are 
as yet only a few American species known. 

84. Antknuomifa, Baiter, 1^, (Hem. Geol. Surv. of Great Britain, **lMm 
Ores," pt. iii, p. 229). Shell thin, nearly equivalTe, left valve a little smalli r flinn 
the right one, dilated posteriorly, but closed anteriorly, rounded; posterior hinge line 
with a namnr anterior ridge ( ? like in Ortt^a) ; ligament external. This is 
Iwsed upon Anlh. Adamai, Salt., and a tew oth«r oatbonifiirons fossils. The char- 
acters somewhat n< all Conchocd,^, Gnbh, which, howprer, may be beUcr placed 
in the Lvcimvjk. Walter states that Anthracomya was cither marine or brackish, 
and that it oooura with AnUumeeriA (ViamaMt) hn the same beds. 
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35. ChtEttOmya, Meek., 18G5, (Pnl. of Tpp, Mo., p. i2, jiml Pioo. Phil. Acad., 
1S65, p. 250). Shell mucU like A.uthr<icoinya, of tiua structure, moie or hsat com- 
pfeued, poateriorij gaping ; hinge witb an intenial ligament. 

Pl-euromya, Agtissiz, 1842, (Etud. crit., p. 281), ShalloUon?, cqnivalvc, 
inequilateral, thin, concpntrically striatr<I or lililjcd, vrith an oltliqiip pTorcss l>clflw r]w 
lieaki of eadlTalve, probably supporting an internal cartilage; uympha; promineul 
fiv the attachment of a n external ligament ; eimu Teiy deep and tuually iiDgaUu- (vide 
Torqueui,ObsciTat., &r , p. ,-)V Ti r<i lu m has .suflicientiy proved that Agassiji' 
J^lewomya is a good genus, and must he kept separate from Homomt/a, MyaciUe, aud 
Pan^^t wfajoh it externally greatly resembles. He species both ci-etaceou» 
and jurassic, but only in a few instances has the internal structtne of the shell been 
as yet examined. An<^lomya,Kr9.\\%s, 184.".. (X,,\ . Art Ar-nrl. Cts. Tx>op-Carol, 1855. 
▼Ol. xiv, pt. II, p. 446,) evidently i& a synonym of Fleuromya; it is based upon 
apeoimena in excellent pieaervation, and Erause gave a rwy good deseription of 
the genus. At the time of the publication of his name the last author could 
scarcely have suspected the identity of his shell with Fleuromya^ so insufficient 
Were the generic ehanicten given by Agassia ; but since Ter^nem publiabed hisob- 
Borvatious on the " Etudes critique^" the matter has become qniteelear. Agaaaia 
alao described a number of species under the name MyopgU, but Pictct and Cam- 
picbe state that all tbose occuiTing in the cretaceous beds at St. Croix belong to 
Panopcea and not to Pleuromva or Jfyop^. Terqnem has shown that in aomo 
wstanees (rf-trnin- to (he jurassic spLci.-) Loth genera are identical. 

37. Goiiyomya, Agassia, 1842, (Etud. orit., p. 1). Sl^ell obloni?, rather com- 
prewed, thin, eurfaoe marked about the middle of the ttanks with angularly bent 
stri;r or rih^ hinge without teeth ; a slight incision bdov the beaks and aUghay 
thickened xiymphae beyond the same for the attachment of a ligament ai« pnaent. 
The genua is <aily known from jurassic and cretaceous deposits. 

38. PAfllodMNira, Sow., 182S. Shell oblong, thin, pearly inside, in front occa- 
sionally very much inflated and tmncated, posteriorly alwavs gaping, surface 
marked wxth ribs radiating from the beaks; hinge with n small frmisvorsully 

oogated tooth in each valve, adjoining to which there is a small pit; ligament 
abort., exfri nal. '■ ° 

This genus includes a large number of species, variable in form, 1m( always 
poosessmg the characteristic radiating ribs. It is very largely represented in mcso- 
oic locks (most numerous in the jonssies). but deereasen consfderaMy in the 

' I tiaiy strata, and only one species was found livi„n. ;„ (h,. w.,,! l,„ll. s. A group- 
•"t,';'t the fossU PAo/a<io»i,a.. such as that proposed hv A.as.i/ is of .-n at ran- 
but' T* *»t«»i««'tion of the species, and ought to be earned out thoroughly. 

r*'"*^' ''^""'^ ^ fe«nof many 

rocks iJU^ K l"*'"'"^ P'"^*^""'^^^ "'^'^''lental pressure of the 

Phol<u}n,.rV ."^ ^Vhen quoting the cretaceous spedes of 
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In conncctiou with Tkotadomya I bare to notice Liopuithn, Mock (Check 
List Nortb-Am. In v.. fossils, Crot., Smith. Misc. Coll., No. 177, p. 32). It i» based 
upon Card, eleyanlithnn, Romer, from Texas, one of the species </f \ hv type as 
Ph«l. oaudata, Uoldf., but according to Cuurad tho^tc shells arc said to possess the 
binf^ of Papgrldta {of the Oauuiom). PA. eandata, I satisfied mysdr, Ins the 
binge of a P/n/'n't')?!!'/^, lutt of thr ntlir-r s])i < ies I iiavc not examined the hinsjos. 

30. Cjfiitella, ilcck, im-i,, (Smith. Misc. Coll., No. 177, p. 34). This has 
been pnipond as a sufa-^enus for the cretaceous PA. midata. Heck and Hayden, and 
characterized as follows : — Shell small, sub-eqtulateral, and ovate, w-ith numerous 
well defined concentric undulations, crossed ou the middle of the valves by a few 
impress«d liucs, not marked in the depression betwoca tho ridges. A large num- 
ber of those species of Pholadomya, which I shall quote Bs pfobobly belooging to 

ftrom-iri. uTi-iwor to this characteristic pretty fairly. 

i*). Mac/iomi/a, Lortol, 18GS, (Bull. Soc. dcs sc. de I'Youne, Moik^. dtage 
Portlandiflii, p. 81, pi. vi, figs. 8-9). Shell oblonftr, snlMsoiBpressed, equivalve, 

s'i-:ji'i_'ly irirr|uilrifi'r:i!, iTtllirr sfiliil w'lih ].iiiict;itt J sin'laoc ; :i strniiL; i"i<liri'- 

iag rib issues from the umboncs and runs towards the autci'ior margin ; ligament 
ntenial, solid. The hinge is not known, bat the form of tho diet! with its 
strong estoiniil li.,'ament appears to form a passage to '.in- P"i<Ci/W(ff. One Jurassic 
species [M. Bnukeri, d'Orb.,) has as yet been refenx'd to the genus, but many 
man no donbt exist ; only the priucipal oharaeter of tho genu& is snob that 
without the examination of the internal stniottise of tho shell the geneirio detennin- 
t&m cninmt easily l>c depon*!* ;! upon. 

W iicu the hingo of Machomi/a has been made fully known, it will be necessary 
to ccmfun it with that of VmgtaiMa (of the Lmdunrji), wbieh also bos an 
internal anterior lili rxtrndinnf fi tm fhe umbont -' fr.wnril- tlir nnir-rior margin. 
Equally necessary will be a comparison with Mactromya, wbich Piotet and 
Gampiohe have reestablished and ph^ed in the TBiumvM. I hare little donbt 
that Maciromya in part is identical with Machoint/n ; it has a jwifectly similar 
anterior rib and an external ligament, but as the shell of the latter has the sculpture 
of that of other Anatinte, and as I have no opportunity to examine the type specks, 
I must leave tho questioa to be settlod by those who hare bettev means of obtaining 
aooen to the wigmals. 

Insr or ctevAcaoos snem, 

Tke follotvitij; pener* aud siwcics have Ijoeu iiotiwl aii (xTurriiiff in cretsMOUS deponit* (<«• 
SnisBp, iv. tier., 3"" {>arU<i). Piotet ami Campiche admit, of all th« AKiTtttfDM, 
only three isfcnera in cretaceous Mcltt, Jm&^Mj THrai-ia, and PAohdomfo. 

Of iM.V£)ox/;va;iioci«taeeovsap«aMtMM yet kno«ni. D'Orbiirar tniiufera D«i»bayes' 
Ar«4>ra «f mniM* to OvtnUtlt, bat lbs spteitt taamt to be mooh moR allied to PiantOa, mc t« 
Piammoli.i, ttuin t<i tbat gems. 
iiiii.iarx.f: 

Pi< tet imJ Cam pit h* (I. mi., p. 119,) hxn Kftmd *li the cKtsceMU •pecie* bcUmgniir 
to tlii> «uli-ljiiqily to nraci<i, evidently lucausi' liiey consider tbia touree to be a (onveniBBI- 
eme. Th^ do not iwknuivWge uuy furuw bgluiit'injr t.> Periftom 91 Ljfvwm, but they point 
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u> the dutiaetiou ul' cltLuu vprne* which Agassis d«»eribed under tine bum of Cdrii^a; tht 
ciHMhuunM to whifdi ther wrwe are, kowum. not in Onm of • gntetw dnrtinction of tbow fonn« 

t>M,„ 7'*.',..,-,,,. I ahi^lln"f^•r^J (lu-siMiistinftiunti when ([uotiiif,' the ivs)<ettivf Brecioji. 1 may uiilv 
riuuirk that, so far iis I had of^tUunty of «x»miiiin^ some of the UMMnoio ipeciM, dtscribed «* 
»nMM, Oey did not appear to h>«e tlw binge BM««in lidind the beaks infteetod. and tbe ihdl ia 
aiwin most casts muoh thinner thnn ivn n^uiilly sep it in rttfiit THiacne I iL, ii,,t think dwware 
Miowr them many species wliich will linally be proved to belong to the List narawl geniu. 

\. V.~nr<,cia wh-aria, Ag., «. iVicsMfj. Aff., «, JM*M>tfNM, d'Orb., ft. Meemittui*. 
d Orb,, arc ait spe«i«» of Otrimfa. 

i.—T». *u6.dtpntta, d'Orb., is an altogether doubtful t-iKiieii, and oii-yht to besinick out of (he 
lilt of eri-laeoous fossils. 

S.— 2». tataiiffHlaia, Desh., appeata to be A^Gtriafa, though it is difficult to spi«rate it 
ftpm Anatimt, at haat Iram the form vhioh Ag^auiz oalkd I'iatymya (in i)«rtc.), and Loriul latel> 

^ ' ' Ag., baa more the form of aome recent than thai of « a>nMya; n» 

pofcUrior ril.=, appear t» wb^ and the afieoiea muy, therefem, he a tme fXMmi. 

J*iU(iptii, Rom., i« a tnif CMiapt. 

9.—n. rmmrta, d'Orb., (Jf^« <i<-prns.., Philh, and 2». Morr.,) ia probably the aame 

•pCciei* 08 the foriBiT. 

lar-25i. t,6rctMnMc, Vict, and Camp. (= Lfo».ia ,uirot«nda. /-a.^^^^ r«.^«»-/<,/^ 
Bowerbyh niaat stand aa Cmaty. nrfssrfa^.z, So«-., should it l« proved t« be diiiermt trom 
U rtt^ora, which IS very improbable, even sh-.uld the lust he dlstlBet fi»m <?. PiiUftU. 

U.-^Tk.Ckmhni, Pict. and Ben., majr he a Ow/*^*, o» a *|M!ii«. of P/^rfow. (. /i»fa<HMKl. 
nmb-gmnaf^-M. Kotet and Campiohe cotwder it a doubtful Bpc,i«. 

2n ,"1 i^. P- "^-^ ^' (under which n«ne a .p«rie. of L.on.ial^L.. 

pobhshod by d Orb.gny or an, oth« «.««,.>. m.y p„«„-Wy ^ ^ 

em It votdd mdicte that the specie, in qu, .tir,„ „„.y l..l,„j, to thn csnutu th^ Anncr 

wm/^/tfj-, {Periploma id., d'Orb..) ig a Corimfa. 

t^^l'l^\ ^'"•^'<'-*^««rf'. Pict. a«d Camp., may b. atrw with the maigin. hiddnd the 

beak* bent mtetnally, aa thqr are not ^-isible in fig. H h, I. r it , pi. m 

bnt ;J M^rf*; "t""**' '"^'^ i'.ci. .ud Ro„x," may aU be of J^r^, 

fcnt if the fu^t should prove to be a Corimya iu name n,u,l be changed. 

eqniviwe.' '^"'^ «^ « -Bghtiy V 

aO.— Ti. KotMina. d'Orb., if „„ nn,l, t, rmined «peeie«. 

22.-74. i'e„>W,rf..dX)rh.,ianieiniyfcw»wn by iJLe 

I Ma^tbT!? T "^""l^ri dceeriptiona whi*h may be found .uffic-ient fii 

tht ulMitihcation of the species. They arc both sfennurlv itteailivnlta «n7 -S»l, i 
bab,li,y .«long to cither Feriplma or ™«y w.th e<,ual p«,. 

^Z^tr?; ^*";:'":^^^*"* ^-^-r ar.^ of the c^y 
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2$a.—T. Picun, tartt, (Ccaeript. d. M. fiw. 4e htalbag, G«ain, 1BS0, p. IM, fl. 
fig. 2,) is probably a Corimfa. 

19.-Th. aqualit, Eichwtld (Lath. Bom., lin. xi,lM7> p. 7S^iaddto 1»aiMiM(miaii||MeiM, 
a|)]i«an to be • trae Tiracia. 

SO.— n. JhMMM««, IXOrb.. ^id. p. 788) it • CMn^ ; H ii lUM to oamr ia tlte Momnuni 
beds at Choroechowo with 7*. tlMffmta of Bomer. Eicliw.nIJ (loc. cit., p. 72R, el ,) :.!-,) . lotts tli,- 
following from beds whicL be conaidm as UMeomiun, bat nliicb are more lively juratsvic : Ljmia 
Eicb., (douUfulljT mnmum),$sAIgtit».Miiiiiii, Viich.; bolh tmdaOfyan Onulfm, 
■ad mott IflEety jumnc. 

S1>8S.— IVvlwMi TenemOi and P. IoR«n of Coqnand (Monog. itnge Aptien dc I'Espagne, 
1$65, p. 99, &<•.) are both Coringa. 

iS.—J^smtia Peiaii, Coq., is the only spucita kuown from Africa; it appcnn to be a Tiracia. 

MhSdn—Iifticia gracilit ( / ), occiiienMit, f Pronli, tHliortuota ( ? ) niiftfrniltfir, and nifrj|lillll« 
4n>Aea«(, ai* fnotad lium NoirUk AuMrica b/ Moak im bw Q^edk. lia^ SmiUi. Uin. OoU, No. 177j 
18M. 

40. — /l4a/. ColuMbiana, d'Orb., (Pal<5oiit. Voy. Am. m^rid., pi. 18, Sigs. 16-17,) is vcryUUty 
aa abanaui form of Gniwya ox AmUina i it bas, bsMdcs om poetetior, two oUmc tilw, ooa aataai 
tl» adddk and <m aatertoil/ to <l» botfa, but all fli« nba bave the aaait obliqjoe dination. 

41. — Tli. coriKlojU!*. Oulili, i> fr ':ti riii'i. 

42-43. — Cerimj/a OUAamiana aud ptrtata arc tlio only two specie* repre«enting this Hib-rntnily, 
k tta Sonlfa Indku etatoflaooa dtpoaila. 

AtUTOOKM. 

4i. — Cfromjia nieemmm, Ag., (Etud. cret. Mys, p. 36, pi. viiif, figa. 1-1 0), is atypical 
Ceromfa, and Aga«aiz (ibid. p. 35, &c.) also vr ril-i j a Ceromya erameora'u ; the figure givea lots, 
eit diowa that the abell was lika ft Cerom^a^, but it doa* o«t f^n aaj positive proof of it. If, 
bomvar, Fieiei and Bonz m eeneot in ideatifyjn^ tbehr spaoin (dcaeribed KolL Or%a. mit, fee., 
pi. 31, fig. 3, and Pal. Sui««e, iv. Ser., Cjfprinaid.) with the nlwrc-, i' ou,;' ' si ai i •!) ! <• ii[:.:>ii a 

Ceremj/a, because the Bhell of the specimen figured by the latkr autlur* eviJaiiily wuh u td rk one 
wifh deep muscular impressions which could not be produced by a thin shell like that of Cersm^a. 

li ataaia to xaa alao piobabla that d'O r b i g n y** two apooio*, ImwrMa Otramttmimtii and ti^foctimi 
an both Chnwjptf, atthongb d'Orbigny figures in iha fermar soma iatprtsawtti of' ttsth, botditaa 
nuy as well be derived li-om tlio un lnla:> J iLi;ir^iti ui' u Ceromja. I could quote m;iiiv ntlii^ species, 
socb as /mc ITaiiUa, Marcou, Imc. gauUina, described bjr Pictet and Csmpicbe, and other*, bat 
il -it imfKMlUa to almte tujU^Aag poritiM atMMii tten. Ewb, in poasasaiim of soou apeoimaiia 
lesembUng the varioas casts figured, one is not ceitnn whetiur fbigr Mally ana til* apaoiia tb^ at* 
stated te be, or something quite diflorcnt. 

Cermga retent, Coq., ^tag* Aptien de I'EspagDC, p. 97, &c.), appears to me to be more 
likxlly a Ptrrngt than a Cimnyia, aa ona of tba bast ehafaotera of tba last ganns, tba ineuived beaks, 
STS wantiof^. 

^'j — One species cf u triK C- romya which «a* daMribad bf F*rbei as UttariUk «■ WmoAs 
occurs in the Soatb Indian cretaceous depeaita. 

48.47.^.^Mi« 4fMam' ami dUMa bofb bw*» an oUiqiift mtoraal lib poalirior to ^ bailu, 
like in Pfc^iitJi'i!, but do not apparently differ p^Beniinl'.y frr.m ./Hj'.'it.J. 

48. — Aniil. carinala {Selea id,, Matheron,) i» too impert'ect to odinit a curreei gcnerie date* 
mination; if Matheroafa Sgm iqmaaiit a padhet apacteen, tba fbrv of tb* Aall wwild 
be that of a CtnUitelM, 

i^^A. winaaasa, d'Orb., ts a trne Anatma. 

50.— J. toUnffiiie, (Pioh l. ,1, De ]. The figui* d*H Dot giT* any V*oot that fcbii MSB 

JaaUna; it may as irell be a Pleuremga or Pmofeea. 

9 
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Sl-W^, Atlitrimu, CMemn, MtntUtMU, OmmtHm of d'Ortrigny, A. U^kitt, Ag., 

Bp., A. ralattjientit, P. and Camp., A. 0/ ^v't, i. Lnriol, ./. 'rtiittima, P. aod C, ar.' all sperif^ 
of Atatina; the lost may belong t*j die sub-gcuiw PUctomya, should tlua really prove to be dutinct 
from Analina. 

59-60. — A. Eoiixaldiita, d'Orb., A. guri^itit, P. and Camp., fading tO fte •nb'gWIW Chr* 

tomya; the firet wa* aJiso found by Coquand in the Aptien of Spain. 

61.—^. Jtiodmi, P. and E. (clo«ely altiud to llanOMiu), and A. EeUrti, P. «m1 B«ii., tic 

Amatiiuti the la«t ipeeiM U a peculiar form, like a Grettlya. 

t%M^A. HtM^rmt, But., A. Rcj/ana, d'Orb., A. IfadttaH are Attatimm, 

CI-PP — A. lauceolala, Gcin., harpa* Kner, and elo»ga(», ReuBs, belong to the itub-genns Crr- 

toufa, but tike/ are baaed vpon nich bad or imperfiBct qpaamcna tbat a good apeeific detennuiation 

ia quite inpanbte. 

69. —./ y r.,/ , '., Zitfpl, is a Cereomya (\-idc Denk«;h. Akad., Wien, xxiv, pi. ii, p. lU. 
The gome au^iiur also (lescrt>j«d A. B/tgaua, d'Orb., iipom the Goaau defoaito of the Auatnon Alps. 

70. —^, Cenommimi*, Ondranger (AllMim ptddnit. da la pL xr, fig. T), ia a Oraiqw. 

71. — .W»no lolenoiff^f, d'Ovh , fSiKl-Bayerufi Leth. Geo-^n. I v S uli ,i Hi ;. n tl, !SC^, p. 

pi. xliv, fig. 3). If this at all belongs to Iho Anatinw^, of which there ifl no distinct prowl, it 
would belong to the group of the eompiraBed foma iilucb Agaaais calhd Fklfms*. The shell i* 
■wd to bo a eretaoeoiu one, bat it eertuiuly has very little or nothing ia eoumott witii the FMa- 
de»fa totimridei id Deahayea, which d'Orb igny places in diatina, 

li—A. niffota, Bell., non Lam. (Mem. S xr Gcol., France, ii. ECr., vol. iv, p. 233, pi. xvi, 
fig- laj. Anammiditwsp«oieafromtheiicighb<rarlioodof NioeiaqnotedbyEic (Leth. Ro«*., 

liw. la, IMT, p. nr,) fiom tomt otetaoeoaa atwta of Bnsaia. The idaatijlcation may well be que*- 
tioncd, jn ?-iV:Li: from Eichwald's description, who stataa that the poaterioir «de is longer than the 
antenur, while in Bellardi'a speous the oootrary ia tha «Me. Ballardi'a ' pf^ ilaelf ia by no vuua 
certain to bean .^A'aa; ft ianiarapnilnbly a mid«,lmtil^ cMmt «ma or tha 

other, ila apccific name ha;; l o c hanged. 

TS — A. (Cereomjia) atumiaata, Eiehwald, Leth. Boae,, liirr. ad, p. 728. 
U.—A. JMti, Coq., is an JbuSaa, and niber liba itf . J?ojwm. 

*'"'"'"*'~"-^'- <^''^«'«*'<'»<» has been already mentioned (p. 7S). 
. „V" ~ ^- '"'^ixil'/frali,, and Aifo «» daaenbed by Gabb in the Palaont. 

OJ CaUfomui, (wl. i, p. 160. *«.). Hie fin* and scHNind have the iwual comprr'«f .1 ^rin nf rrLt.,- 
Ana^t flie bet loobs more likaa eaetc of an Acropagia than that of au ^i^^.'^w; -i'*-!'. 
fi«rfr./«, Gabb, (iln.l. v,.l. ;;, ,, T77;: may also represent a TelliHomya or a 

81.— ^«a^ (Certvmna) arcuata, Forboa, ia the only apedi* of a.vatixin^ from the SoathlndiaD 
««»U«oa8depa.,it« J fheapeefaa k qnetod by Baaqnet alia a. oeeurring in the upper oirtacem. 
depoaita of Linbour?. » 1 1 

w-.*Ii?if^ff fo*U»leat*, and /uy^m of Conrad, lae No. 177 of Smitha. 
mao, uau,^ p. 14. 

Spc.,^.a „f and allied to. I'holadomya (see lf.L p. I Pal. Sniaaa, iv 8-pt., p. W). 
rwmti.!r"^"i''^ of i-ieiadb-,. belong to the section i/w,r/c,..,7,..,, t. .1. ^ th. 

nAnSneo^A^^ '^^^^^^^'^ °^ ' *" ca«/)msow5 

Lor?oU^*^rr"'p?'^'v^ ll6«er.(all aro MVi.nca.TAT^) ,-Fi. M, 

Lor.ol,rc.m,«.;,^P,. ouill^oni, P.,»d C.,rc»7l..^,^i.i. .«,pW*.,Ag., .p. »w«U baa 
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Uomonifa) tanctit-c^uiu, I', ami Camp., (ovvi. /J; — PA. vaUmsientU, P.and C. ; tk. icattetUH, 

»nd Pi. CrUUliaM, Mat h., prolmWy belong to J*flf«rya ;—Ph. PtnU, Ifktli., PL, «jlMWM, M*tll., 
vA Pi. MifM, (/VuHUMM apod d'Orb.), bate vtty muah the t|ipcufeTiiM «t Pinruiivm, md the 
faut two ipeeiei an IHEcIjr to he ths Baine. 

The CTctoocous upt'I' S rlwrnln -3 hy AgasKiz an Mgoptlt ( = PUiiroajfa) will b« nuticed und«r 
Ftmptea, I xamy only retmurk th»t Uiese appear to be true cretaceoue Pitunmfa, dietiiuit front 
Mm««jw or Pam/Ht*. 

A-., fr^. Jj.T^/.-n-. d'Orl..), Cflw. FilUimmh P. ■»* C, <?•«. 
/ljiji;)U! , d'Orl.i., arc uoUid lis Piniudem^te by f ictet and Campicbo; 

103-106.— i'yi. MarlUi, Forb., ("Jirtr/c.; ;— PA,^iAnwto,ll5«l., {ffKfft),-— C<Jrii««/.ri>«tf, 
d'Orb^ (verjr mmoh like i>i. «pinM/iiM, Goldf., apb, KUirie^ t—Gutim^ JreUtKh Piot. and 
Benev., fimewUei, Pietotand Camp.). 

107-11 \ . - -Pi. Genereiuit, Pict. and Rons., (trush.) ;~Ph. Fairha, d'Orb., and PA. Tri- 
Mtti, Pict ottd Camp. (MVLTIC.J ;—G0aiemfa (FMad.J, lUMlimama, d'Orb.; Fi. D»t*mfie«n9. 

in-UG.—Pi. Lijerientii, d'Orb., (pi-obably P.n-:.,..!f.u ;—Pfi. cor:Vr..i-,>:l,,X>vsU., (not /'-t. 
lMn^l'^rAHli, M stated by Fictet and Campicbe), is likely a PUttromga ; — 1' ii, tainimemii, A'Orh., 
(MVLTlc.) :—Gimiom. Mailteana {PMod. U., d'Orb.) } J**. (FiteAfmfa —? JigacUet) gijat. Sow. 

in.\%%.—Ph. ArcAiackiu, d'Orb., (M0L11C.) i—Goniomsa, (PAokd.) Noueliana, d.'Orb. ; PA. 
gmarh, Kills., sp., (Z«it»cb. Deotsh. Gool., OcaeU., xv, p. 115), cxBDrsa. ;—PA. noduli/era, 
Miinsl.,*( = P4. aliitia, Rom.), PAol. elipttea, Munst. ( = / Jtoyana, d'Orb., (UOLTIO.) ;— 
Pi.dtatmta, Mant, ep. (eee Zeitech. Deutdb. Oeol. Geaallaoh., lB63,xv, pu 148), Fi. MtnoUana, 
aOtV., Pk. Mu^mtu, dH>Tb., fi!4MDua.) ,-^Pi. fweffw«(,t ICatb., (jnriJte.) ;^Pi. waiMafa, 
Rom., and P.l A'i/."r,.,v;, ^'AV-fra-'r,.;, rnscli.. ;— Pi. «f«n«/^H, Oeldf., /'»OZ»C.,«a 
p. 79);— ffosioayra deiij/naia, Miiust^ - G. Geiuitzii, d'Ork 

SchufhiEutl name* a FM. UgmttM, oooamng in Ijgnitie eanditoiM near Mieafaacb, vhii^ at 
pvtlnliljr tertiary, tJioiigli he docs not suy so. Tlif same author quott-s PA. Emarii from the Oeattt 
bedi on the Kres«enb«rg, (Siid-Bayera's Letb. Gtssg., p. 17C). Gumbel (Bayer. Alpeu.) quotea the 
«»m« from SicgitJorf. 

Iit9>184.— i>i. kiipamM,F. nnrrt»», and Ph. Cdimbi(uvLTic,)j—Fk. ^iutrmdalHi FoMtuxea 
(oB tiia flatei PMdiamya) fiiUa and ajititmit, (boih of which are probably PwvMftf, and llw last 

m»Y s.hei he & P(e}}roiMynJ , m;e Coquiiii.;], l':tni;r jVpti-jij t'E^pagnc, 18fl6, p. 92, &c. The fame 
author quote* PA. Carntieiiamt, PA. pederaalU, and Pk. gigaulca, Sow., which last name has pre- 
brence before tbat of Mflnatai^a Pk. ekmgata. 

m-W.—PA n^' v ;v.,Vt, ror^aia, and «!• deoeriTpMl Ihm litlaiid ly Tate (Oiwi. 

. Owl. Soc., Ia>iiU., xxj, Ifeuj, p, to, &c.), 
188.— P*. franuicta, Zittel (Dciikach. Afcad., Wicn, xxiv, pt. ii, p. 11(5) (.VVLTW.). 
Wi-152.— Eiehwald (Leth. BonL, livt xi, 1867, p. 71S, &e.), quotea the foUowine; species 
fnm eietaoeoiia rooln of Rama, hut tiis Naoeoiiuan ie in part probably a jnraano depoiit : Pk, teth 

(= PA. dectnaia apud Bo,iii:i. r;, PA. inaqnalU (= PA. IHeraUi, apud Tr.i..t.rii.,lJX Ph. -T.^fjuimU, 
are yvLTic. ;~Ph. UralemU, d'Orb., feaembles an inflated IAr4«k;^Pi. moniicoiii, (oarijiss.) 

* Piot«t uA Oaspiohe aoariaer Pfcaail g tra end Htiptim vt Mlaalar laUntidl, aUeb ». I thi»k. a uiitUka. 
With the Snt BAntVb ottfaa, vMi the NOind dt>rbigay'a pNtaUrte WidMitifi«l: tb« fonaeT 

Mii(ii%bi«f|»aiMiiMgrtlietanbHBiwbBtd3ibMk; I de a«l t^ 



t Zittel Ptmkith. Akad.. Wiro, iHflS, xxW, pt. ii, p. U5,J identifies with thi* «p«ei« «l»ll»« «^ 
lllilln towilM t Tvie<y which he caUn jPi. vMrata, v»r. Bujana, d'Orb. If that |i«GiUi«r flmi W IB be ««aa 
Maiftcial tmricty. tl ,. J'.v ,j ,,,^.„ Zillel, oU4,'ht to bo »pplicd tO At It! *I» W bf aO I 

<ta»«f d'Orbigny. Ho^na, (we Eichwuld in Lcth. Bau., Uvi. xi, p. 7152). 
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Pi. interrupU, Pi. tomobrina, Pi. dilalata, Keyeerlin]?, Pi. Bonifaiii, Pi. narimlarit, 
(CARDisa.);—Pi. tDtii/era, Ph. lauriea, tho last two gftccics have an internal ridge running ob. 
lique]j- from the bcaka towards the periphery, like in most of tbc PROUDlD.e. 

153-154.— /M. Darraui (not Barratti as entcri'd by Pictet and Campiche) and MoUi of 
Coquand are two specie* which rather belong to Poromya or PUurowya t)iaD to Pioladomya. 
A few sjjccics may be added from Africa, if any of those now considered jurassic depo»it«, but pro. 
nounced by Kraiigg to be cretaceous, should turn out to be of the latter ajye. 

155.1(H.— Meek (Smith. Misc. Coll., No. 177,) quotes from North America Ilomomgo alia, 
(may also be a Poromya), Pi. t/e//aa(H/a, oteideuMit, papgrscea, tubttnlucota, tnielanyata, Unaa, 
{—ii^),teiaaa,tippana,anA Pi. ( CfintlU) uxdat^i ; he»\ilQ» Pi. pedernali* and umbonata, Rom., 
which have already been mentioned. 

165-166. — Goniomya amerieana and bortalit, (iiid.J. 

167-172.— Gabb (Pal. Calif, i, p. 154, &c.,) dcxiribcf. Pi. Bre^erii (uvi.Tlc.),—Pi. namfa, 
( C.iRDIs8.),—Hom. euHccHlrica, Gabb, Areomfa undalaU, PUnromga papfracea, and Pi. Orego. 
nentit, Gabb, (Pul, Calif, ii, p. 235-236). 

173.— Pi. laHcli^aba, Romer, (Texas, Cardinm id., p. 18). 

'^f*-~l'i<:ijfmya AuttiHtMit, Shumard, Trans. Acad., St. Louis, 1860, p. 604. 

175-176.— W. tjfriaea and deeita. Con. (Off. Report in Lynch's Exped. to Palestine; see also 
FVand in Wurtbg. Nat. Jahrwhcfte, «iii, p. 238). 

177-180.— In the South Indian cretaceous deposits four species occur. Pi. eaudata is identical 
with the European species; another was named by Forbes connecla«,; the two others are new. 
Pi. radialHU and ptdimleala ; the first of these belongs to the t^-pe of Pi. roMlraia ; the second i-n 
a peculiar elongated form with the front sides sulcated, and gaping. 

Thus, we observe from this very brief review that the cretaceous beds possess 
nearly as great a variety of generic types of the Anatixtdas as do the jurassics. 
The genera which are sufficiently weU known are Thracia, Corimya, and very pro- 
bably Pm>;oma and Aaihenotk(ent» ; Anatina (with Cercomya, AnaUmya, Fleclo- 
my«, and perhaps PMymya) ; Cetvmya, Goniomya, Pholiuiomya, Myacite8,vindrerv 
probably Momomya and Pleuromya. Several species described as Fluiladomya, bu't 
most Ukely belon^ng to Poromya, still have to be separated from the great number 
01 true Fholadomya. 

CORIMYA, Agasaiz, 1842 (see p. 63). 
1. CoBiMYA Olbhamiaxa, Sloliczfca. PI. II. Fig8. 14-15. 
nnrf*^' f^""^"' <^P>-essimcula, lenui, jyo,tice angusle hiauti, ir,<eqtdla(erali. 
uilnZ r, TZ "'^ """^'""^ superiorcm ,nuUo compress ; 

7att ' sua i '"^^^^ ^'•""•'^^ «'''"«^'«« 

tenuibu, ^nduta ; valva «n»tra paulo inajori quam de^tra. 

ThifUmw ■■' •■■ - "• 

" ••• ... ... ... frao 

«er uuui tUe mncr nacreou, lajer, on whicb, however, Bome short 
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shrll is i^TLfitly ii rnprf^stHl, il„? anterior portion bemg longer than Osposterbr one, 
the latter considcrubly altLuuatcd towards tbe upper cdgu; botlifm]. arc roundish, the 
forieaat mmewhat obliquely truioRted add slightly gaping, in the middle of the 
lo«« «4gc there is in soma ■podmons a slight indentation olwemUe. The Iwaks 
are curved backwards, not verj' prominent, and in nl! tlu- vpPH.in u ns ^hicli I have 
examined obliquely fissiu-ed on the posterior side; this tissure has the mai^ infleef- 
ed intenmlly. nliicb aomstiam appear to unite again; liehind this &nut» follows a 
very Ion? oblique stron- rib, which runs along the front edge of the ijosteriormusou- 
hu- impression and as far beh>w as its base. The liin^ is edentulous, but the Itint'e- 
nuwgina behind the beaks are intemaUj fop some len^ oonaidflmbly thicicened, 
tiipre also are long fulcra extenmlly traceable in eoeh valm The left yalVe is 
usuftUy somewhat larger, and the right one eomewhat more tumid, but theie 
(ihaiaeten do not appear oonatant. 

This is a veiy ciniraoteristic species. In dae and form it does not KsmUe 
any known from cretaceous rocks, but it is rather closely allied to some Jurassic 
hpecics, such as C. Uila oxpiuffuis. I have great pleasure in associadiig with this 
inteNBlm^ species the name of our esteemed Superintendent of ttie Surrey. 

I'rfcli/i/.—hi ealcju-cous sandstones north of Alundanapooiam and south- 
west of Kunaaoro} the species is not uncommon, and the valv s arr al l^ :^ys fouud 
closed, indicftlinf; that the eheUs were living at some depth in mud in which thoy 
were buried, and not on a graveUy gi-ouud and a shallow beaoh, where ehelb are 
sometimes moved about fur years and worn off before they become flnnUy imbedded. 

FmHaiioH. — Trichinopoly gj-oup. 

2. CORMYA PERTTSA. SUfUeslixt, PI. It, Kgi. 12-18, and PL XVI, Hg. 18. 

C. testa elongata, compresm, perlenui, iulit* marffaritaofa, i» uipa^ am. 

eeidrice striata, iuivqiiilateruli, parte anteriori hiif/iori fjiiam ponlerhri : iti,}';o,nbu8 
adpream, paidalum auike ver»m ittcui-m; cardine edeniulo, iiUm diiabits coslu 
dtverffotHbtu tnttttmh, 

Hright ofilieU s ililmstk ... ... ... Ow 

ThiekDOM ,. ., ... fyy^ 

Shell much elongated ami compresse^l, very Miin, fniii cnhlrally tim ly striatii'il, 
inequilateral, the antei-ior part, about one-fourth longer than the posterior; the upper 
and lower margina are eub-paialld, the upper being slightly inoUned from the beaks, 
which am vory little prorauieut, close together, and apjwrently sli-htly incuzred 
towwds the longer end. The internal ribs ilivcrging from the edentulous Jiingc are 
wiy littte nda^ the posterior is soanewhat longer, situated oh«e to tbe edge of the 
miLscidar impression ; tbe margins of the shdl are slighilj thickened in fiont and 
behiod the beaks, p istr i loi ly tli.> sihort fulcra are distinctly traceable. 

iMmaty. — In a tailcarvous, bluish or browni&h sandstone near Pondicherry. 
group. 

V 
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CEBO^FYA, Aonmh, 1842 (mm? p. G6). 

1. C'ERtlMlA MllSlNUATA, Fovbt'S, sp., PI. TV, Fig. 4. 
IBkt. /(ofifrrfio tt/hiinuata, F<>rbp», Trann., tV. .n. . Loiiii., vii, j 1 li;, pi, 17. IS. 

C k^wfiata, alliori quam longa, leuui, concenlr'we $ulca(o-sinata, rotiiiulala, 
iequiealms tmbomim prmbu^ aUemulk, tU^mUibuB, mtiee vemu vaUe kmunu, 
mtcrt duplhi hand profunda ah mnhonihns nsqtie ad marginem pottero-m/erioreM 
decurreHte inetnwla; lunula prqfuttda, cordij'ormit margiaata; cardine edenlulo, 
duoi*$ ttUci* obliqttii breznbiu inter umboaes utia predifo. 

Htiglit oTiMl : itfltngth ... ... _ i-m 

Thickntm „ _ 

The external fonn of this species is perfectly similar to that of a 6Voawv f ho. 
cariia), Iwtit is readily diatinguished irom this genus by its thin shell and edentulous 
tu]ise.th« hiuge^macgin being rfmply a UtUe indented at the tenmnation of two short 
grooves \\h\rh nnt ohliquely from the beaks posteriorly. Besides these there an- two 
other shallow grooves, which oommencc at the hcnlc.'. and l un along the posteri(.i- 
WMgin of tbe sfaeS to the mfero-postexior end; the beaks ore very prominent, 
attenuate<l, and strongly iucurrcd towaids ilie front tide; the euxfboe i* regnbrly 
oonoentncally striated and snlrnfwl. 

-£oM(/»<jf.— Poudichcn-y, in bluish calcareous sandstone; rare. 

JbrnM/MM.— yaludayur group. 

ANATINA, Latnk^ 1809 (si-^- p. 68). 

1. AVATINA (CEUCOJTiA) ARCUATA, FoibcS, PI. Ill, Pig. 1. 

1810. Amii»u »rc*al«, V«r»„.,, IVsn- . 0.->. %. . W™. vij, p. 143, p|. jg, ^ . 

''^^'•'•■•>' eiongata, compreasa, mb-^rquilalerali ; parte autka pnulo 

oltton ad marginem tub-retundata i im6oni6«s pmtice versus incur,ai„, augmU- 
Mnr„,^ ; p„,.ie posteriori angustala, roglri/onm, prapg marginem mgierierem Muu 
" wnccmricis dhfantibv., anfh, el,a<n,fhn arcualis ac 

frm HuaremmiH mmenmmimit ormta, area jw^tero-mipcriori solum >Humle ttriata. 



HcislitrfilidlattlwbMb t itolMigth 



0 21 

035 
oil 



an -i^wri^^ ^ "PI*^'"' ^S^^i the iK,sterior side indude 

'^^ n,-nnm.ntaUon (Ustinguiske, the presc-nl 

towrii the p»lc„„r OM. clm» togethCT, .nd ,wrr.,»l v fo~,u„l """^ 
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FHOIiADOMTA. Sbwerfy, 1823 (we p. 70). 
1. VatOMxanx ojlVDATa, JtSmart FL H, Fig*. IMl, and PL XVI, P%. 19. 

lam OrhuU *y.,Wr«. QtUt, Itt. Qtn, pL Ul. U (m ^4 «PmU^ M ailljvtfljr, Sow etby. 182:1, 

1841. P i o l tdtrngm ttuMa, Mrnw, T«nb HMtaitRL KnidagiA. pi. ift 8. noa (or W.) f„„,?„A., 

1848, J W Ii M i w wwi i i* ^, >8iii«r apad OeiaHt, Ki«»IingBw»lda, pi. i, fi^. i8.30,-»A-« R«.u... 
IMS. Oki^Smm c mMum, Rdin«r, Brouan' Jshrb. l'. M. iin<l iieoU p. 

l»46. Pmmympiimlrit, Forbes, Tnuu.. G«d. 8oc, limd , vU, p. Ill ;— (irftun Bo.ijuet ia Surinj', Dudna 

Tim N'- l- 1 1;IT1 

]<-ltl. Cunlium Ixcer/^a, Forbo*, Tnm*, Oool. Sac,. t>»f! , ifi. « 1 iR pi J7_ 

1NI7. rarrfinn ratM/o/ii»i,<l'Orl)ic;ii,v, I'll. I'- It v^;,. .ljV.-tijlil._- . t /rl.i:, pL 4^ Igi. t|.S6b 

\Si7. Cardila Ooliffiuti, Miillirr, I'l'tnrj. Awhuer iutitid., (iL i, y. 

IXI-*). P tp M—ja H i mfaft i. QeiaHz. QaiuUrniuidi<tg<^b., p. lUS. 

I^'i'l » » d'OrbiKor. I^nxl. ii. p. (I'lliwBjtkhoUaildotiKn), 

IMn. . -I^valvu. „ PictiuulOump., M.8nin,4^l«r,aHpt,pb01 

11*17. „ eaiidala. Rum., Eicli vnlil, Lrtb. niM., 11*m Uvr., p. 709. 

P/i. li'ntit ijc'ilo-oblong-i , lenu'i, (tDitiila, x'th-hurquilafcralf, ''^''pi'ralri pogfjce 
piiulo lomjiore, mbcaudaia et anguste hiante, umbonibus talis, iiicurcu insfructa, in 
mpa-fyie eottulit temtibut, erenttlaiie, aqualibm, radktrUUms, confertis, in parte 
I'ri^frro-gjiperior! fihsulelis «'(/ lini-k p!i,it7lurati« mbstitulia notaia ; cardiiie in voloa 
iumlra lamiua unica brevi, in valca dextra dualm n^ra w»boHibu$ tUia Jntti 
utedittM teparafit Hutrueto ; /vhrU liffomeitU ptirvU. 

Hfight (if tltcU ! it* Utii){tk „, ... „. (yfj 
ThtiAum . s » ... ... 9n 

The sheU is tiwayt stnmglj tnmld, ineqnilateml, the poiterior half being 
sli^lilly longer, gaping, but rounded on both ends ; the Imki aa» tidek, prominent, 
and strongly incurred. The euriace is covered with very numerous, equal, radiating 
told finely granubited ribe, etoept on the upper portion of the posterior end, where 
only a few radiating punctured lines arc traceable. It was most probably onaoooOBt 
of this puncturpfl siu-face that Prof. Forbes thought the species to be a PoromiM, 
but the small single lanoiaa below the beaks of the left valve fitting in a groove of 
thi- othar. or ralOatst la oim divided ridge, distinetly allows tliat the tpedes is a 
Photodomya. 

In general aspect this and the allied species reaenible Cardium (just as those 
«r Cmmifa are aimilar ta Otouut), hat tbin stroetnre of the sheU iwdity 
shows the distinction, even should it not be possible to exainim- the hinge. 

Forbes and d'Orbiguy lioth dnscrihcd the Indian form as Cardium, and 
aheadj identified it with the EurojKain s^xxjiesi. Indeed there is not the slightest 
distinction between our shdl and that occniring in the upper crata<oeoaa beds neur 
Aachen, i„ Saxony, and Bohemia. Mlillor's statement, that the binge «f 
the .-Uichfn specimen.-? is perfectly identical with that of a CanlUa, is au error. 
I hsive examined aonie spedmeoe obtained ihnni^ Dr. J. Bosquet and oan testify 
the identity of the hinge vitk that of PhOadomstt. I am not quite certain 
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whether the shell ig perfectly equivaive, for iu many instant-cs I found the beaks 
vi the valres somewhat aliifted; this is m gmeai that it would mther nan natnna 

than accidental. Tlio convexity of ]n,ih ralvcs is perf(!ctly the same. 

Localiljf. — Iu bluiiih aad light brown aandstoue near Forduuiy, Seidaimmg*- 
lum, Ae. 

Formation. — Ti-ichinopoly group. 

In Europe tlie species has been observed in the tjppor prctarpnns stinia if 
ttw whole of Gorniany, in Jlussia, &c. I am by no means certain whether 
d'Orbigny'c Ph. fOartHtm) Sabdttmaue is naUy a mueat spedes. 

2. Pholadoiiya cOKssauxi, Ibrbe^ PL XVI, Kg. 29. 

1 8i6. I'i. irf.,— Tnof, OmL iMdm, vS, p. 1«K pi. if, t—Uhm •Mtamiik 

PA. leala otato-elo»ii, !:i. uupqmlaternn, antice breciori et rotimdala, pottice 
loHgion ac «ub<audata, paululum aiigmtiori, fere clausa; umbonibm prominulk, 
mfiee neniu iaearvut tatit, apptwsimalu; mperficie concentrke alrialo-mkala, ac 
decein cotiulU nulianmttt patHet evamidk noiatms marffine ittfMoH vrnttmibut 

H^rf*D : itoingth ^ 

^*«*»*» 0-48 

This species diffcw from the next by a smaller number of radiating ribii. more 
broadly rounded anterior end uid the indentatfoii of the nrnrgin opposite the beakg ; 
to tbiH mdcntfihon extoTi.!. from the beaks a groove, which is bzmd, shallow, and 
rather more conspicuous than other sulci separnlinr,' il,., ,11 is. Tn fnmt of the median 
grooTO there am three and behind it scvcu radiating ribs, but ou one of the two 
valves there seems to be another emaU additional rib tnumbte on either «de. 
T ^ I*""<li<'^»^«-»-.v. I Imvc n hiit Forbes' original specimen, of which 

thmToughrti, to ""^ representing this diell ie a little shorter 

-^•""'w*.— ValudaTur group. 

8. TiI'n,.UJOMVA B^VDIATULA, Stolioskti, PL III, Pig. 6. 

rM«&l!rt.f '"^ margine euperiori 

Tl.^ ' ""^^^^ promiMu*, imurvU, appro.. 

jwwnor» OMtncte, sed ,wn prt-cipue late, hianle. 

Bdgbt, ii£ (.Ml : itn leuBtb 

" ~ ... CM 

tiiin redialing rib. this species app„)achc. tbe lower 
r«taceo«s f A. elongate hut is cenaiderebly higher in proportion to it. length; this 
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b^t, the upper and lower aub^paiallel marglitt, and the modento oonvvzi^ of Oe 

vnlvcs nrc the must strikint; distinctions of tliis shell as comparal witli other known 
I'/ioiudomtftE, of which some tertkiy species, like PA. Atpina mi reclidonata, have 
tlic gi-catest resemblance to tiie Indian ScobtH. On the well preserved surface 
of the «heU tJie ribbings are less distindJy pert. |itiiilc than on the cast. 

Localities. — Not imcommoa in aandatoiu: Ixids at f^nnniamiiii gajiimj SerdO' 
mungalum, und uorth of Alundaoapoomn. 

JtinHa^iiM.— ^MehiBopcily graup. 

4 FHOiJumMTA mnsuLO&TA, StoUegka, PI. IV, Jig. 1, and ¥1. XYI, Hg. 28. 

Ph. testa perloiKja, s!ih-<'ii!iiid)-'ifrii, raUte iiiajquilaterali, parte atitica brevl, panto 
infiato, radiaiim midlimlcala, ad lerminalionem hiante; superjiek eoncmtrice 
migiitl90Hleatat et mjmite a/rM/d to Merdum ht parte nedkuut uomuiUit eo»lU suit- 
eiteMv iHrfoto. temiiu^iimgfotliea wb-trtmeaia, Aiantet tentim Mn^remmeuta, 

Hfii^U of 8b«U ; ibinitii .» ... ... ... OrtS 

Thukitm „ : „ ... ... ... .., 0-11 

This is a reuioi-kable type of a TMadomya, quite distinct from my that hare na 
yet 1)een described. It is rcry long, oonaidenably inflated, and towaida the posterior 

end grctitly {-oniprcsscd. The short anterior part is inflated, sejinratwl fitjm the rest 
hr a diX'p miIchs mnnin'-r somewhat obliquely fmm the front edge of tlic lionk to the 
lower margin; it is provided with numerous and i-athcr shai-p nulintiiig ribs, ivhich 
fuan undulaiionB at the nnall astterior gape ; he^dea fiwt there are in aome apeetmenB 

on till' tiiiflillr portion nf \h<- surface a f'\v di-^tant nnd rather tndistinet rtlis. The 
beaks arc broad, not much elevated, but strongly* incun ed and almost touching each 
other. The lower edge of the shell ia reiy slightly conrex and the upper postnior 
slightly concave. 

Localiiies.— In bluish calcareous sandstone near Garudnmaogaluin and in 
hlDWnish sandstone beds near Anapaudy. 

TbB animals have, like the Asuxsidm, the mantle margins united, with a 
small operuDS in froiU for the purj)Ose of protruding a smaU (liL'ifin>rin f.Ktf ; the 
siphons are united iu their entire leugth, sometimes separated at their temiiuiilions ; 
there an two pairs of gilla on each tide of the bodjr, heiag occasiooaUy sHghtlj 
prolonged in the branchial siphon. The palpi are, n= nsiially, triangular and striated ; 
the anangements ot' the other organs are identical with those of typical ilYACEA. 

The ihdlaara of an elongated ovate form, usually ine(]itilateial and equrraline; 
they an tfaidc, e«tcmally highly calcai-eous, aiul internally sometimes perlaceous, 
aoveced with an epidermia, which extends over (he siphons^ and in some respect 
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represents the calcarpous tui)c of the ^ROLADACEA. The hinge is nsiiallv 
composed of a few teeth and pits, whieh occaflioajilly become entirely obsolete iu 
full gTOHii .siK?cimens; flicii' is .111 external ligjiinent present supported bj speebl 
nympbsB, but the cartilage is either rudimentajy (OgrtodUuia) ot altogrther wautiog; 
the pallia] line is deeply ioainiiated posterioriy. 

The ra-ont ge&en referable to tin's family okb Sttsdeavot Pmeptm, O^eimetit, 
and Cyrfoderif, rw.rded in H. fiitd A, Adams' "Genera of recent shells," vitb 
the exception that the names Fanopeea aiwl Gigoimem are heie used in a 



A list of the recent sp<H-ies of the Saxicavid^ has been hitely piiblidied by 
Tryon in the 4th vol. of the Aineriean Journal of Conchologjr; tlicro arr i.ine Saj-i- 
eaea, eight Faw^paa fOlgemerit), two aiycimeris, ami two Cyrtodarm mentioned. 

The giTat resembhuice which enistB in the fonn of the finges^lihe fbot and the 
uuit^d siplions, envelope*! in a m<m- or L ss coriaceous epidei-mis, and in the form of 
the sheU of Saxicma and MweUaria or Spengleria, has been so often notiwH that 
it is not neoeatofy to idate it here again. Porbes and Hanle^, in their liistor^ of 
B ihsli MoUusca (i, p. 187.) itate that it would often he almost impoi^lodb. 
tiuguish genericall.v between somt* of the varieties of ^(,j>ea,y, mgosa and some 
^flOsUarte were the histoiy of tlie species unknown. The mode of life also is in 
tattfcniiJtts quite aimite, and the only difflereace ia the alwnoe of a special cal. 
careens f »be m the Saxica vwje. Thus, as reganls the -enna Sa*kmm,VbB place wliieh 
IS usuoliy assigned to this family-next to the Q ASTRocnj^mDM-f-smnoi be lidter 
Jiiatifled. But when we look upon the other genera, such m the paUeosoic Xotomya, 
K. Fny^^ and others. ther« is » rfffl greater idation between theee genera and 
those otEomon^ya ruul Tho!a<J<m,.. than l,.hvron them and the <?^ic»^.v//,^. 

ttfJ^L^r^^'" ""^r"^ ^ ''"^''■^^ ^^"^ P*««8« to SoLEmn.^.. and tbns 
^omoat nahmd poeitio. of the fiunily ««m. to he that somewhat intermediate 
between fbo nn,nr,l family and the ^.v^r/.v//>^. 

<h-il^lil.^^^'T'"", Anlhraco^^a, and Quem'eJfla „earlv all the 

nTfor^ ^ ^ appear to belong either to Sa:,icava or Tan<i^, and 

t^lZJ^T^ on account of it, external^ «»embhmoe i» 2Wip«L. often 

^^^cuh to be made ont. It ..uv.,, .VV"^ to have been more 

^n^l^l„ *r f ^^^'^^^^^ ve^ large nun.ber 

ot speces known fiom meaoaoio dqioatta, but ia extemal shape again thev ar« aUied 

Ae regards species, the hu-gest number of fossil Pi«iiM»» ««»i..u . 




OF SOITTHSfiK HTDIA. g3 

ArATTjnoM: in the terthry period the ntimher mpidly deemtea, waA of leeent tium 

an- nhotit f'='jrht distinct ^yMTics upcn ivrm-fl. T,iko all mich fonns, of which Pttjf. 
i'orbes sajs that they belong more to past ages thaa to the present fauna, they have 
a wMe geegn{ihleal dicfatibution, being aoattoed in nnall numbos over the whole 
ivorld. In addition to the recent genera I shall mention a fe\f th^\ (peisacamc and 
mesosoic) foems, which are more or less clo«;ly allied to the formpr. 

1. ITotOH^tt, McCoy, 1817, (Ann. Mag. Nat. Hist., xx, p. 303). SUell tnuis- 
venally cyal, aub-cqiuvalve, inequilateral, solid, 8ligh% ga]nng at both ends ; Iiiiigo 
with one strong tooth in the right valve, wliich appears to corrcsiwnd to a pit in the 
lellt i the two muscular imjiressions arc huige and deep, a tliird, small accessoiy 
oneia titoatod abonra (be anterior Ivge one; paUiia eintu veiy small, or only in- 
dicated by n tmnration of tlie palliiil liiip ; ligament strong external. 

This appears to be one of the oldest forms of Panop<e<i, first described from the 
palsBonio lodn of N. Sonth Wales. The ahaiooten of the genus arc not very 
dearly defined, but from what is now known, of these shells it seems impcmible ie 
class them in any other family. McCoy appears to me to have been perfectly corraet 
in pointing out the lelaiion of these shclk to the My^; and as bis cbaiaeterisdo 
is far more intdliglbie than that givan hy Dnna of hb Xaokia, I think it 
a*lv-:s;il)Io to nerrpt Itis name. Grr.af ronfii'^inii ,.xists niiinni;- (Til' fcisvils ivlii<'li 
hiive been described Irom the N. South Wales palaeozoic (ctirbonifcrous r) i-ocks, and 
Mme of the species, described as NtOomga or JfcowJ'a, may just as well belong to 
Tnchydomi":. ■mu'] r'ri' I'erati. 

J>aaa described (?publi«hed) a few months earlier than McCoy, several species 
fiom N. Sooth Woke under the new generic names of Myonia, Clcohia, and Ty ramus. 
In bis Oeolegy of the Unit. St. Expl. Exp., vol.X, 1849, p. OOi, he accepts only <Mie 
generic name, Mwonia, and divitlps this intothrfp snb-r^rnora, Maotim, Pi/ramia, tmd 
Cleobie, of wliich the author pronoimoea the second to be identical with Notomya 
of McCoy. This is & delioate way of dealing ifdth generic aamea of sheUsf 
Neither in the text nor ill tl;e atlas does Mr. D;\na mention which of the sj^ecies 
belong to each of the three sub-genera; and from the descriptions and the ligures 
the raader will find it very dilBeuIt to amve at anything like aooiuaoy of deto^ 
mtnatii :i. I have examined several specimeus of various species, but I cannot for 
instance trace a generic dislinctiun IjctwrH-n Faehi/d. ninntfiis and Jfwonia axinia 
of Dana. Again, such species, as Mueo. caiida and 3f. gi-andie or M. gigat, the first 
of which are strong Cm«aaMb»-like, the ofhen tbio Mmmift^ diells, Teiy 

improbably belong to the gnmi' !>i^iiu<; [ovon al^^mM it im TAtnAimlriim mMa), 
but more likely to altogether dill'erent liimilies. 

2. Aath^aeetia^ King, 1866, (uon 184i), (Ami. Mag. Nat. Hist. Tm, p. 51). 
Shell nrrrl , pqni s aire, inequilateral, solid ; hinge with one thick, horizontally elongated 
tooth in the left valve fitting into a strong excavated tooth of the right VBlvej lig»- 
awDtal flilera large, corrugated, and situated just above the hinge and below tlie 
WakB» somewhat oKteadiiig posterioily: T^ype An. SeMnana, Qm. tSL, pL ir, 
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figs. 1<4). Prof. King strongly lulvocntes the idea that Aathracosiu is a geniis of tbe 
TTxtojaaMt but there can be Kttle doubt as to it> oI«ae rebtion to Ifotomya, and it 
ii erai TCiy difficult to distinguish between some of the spcoiiet gfm nTM ia lly 
The ligjuncntal area of Anthracoaia much more recalls tliat of JPanopmt and Cyrto- 
darut, thau that of any known Umohloje; and as Salter distinctly assorts that it i* 
» marine or bnusklrii ivater bImU, I tbink its daniflGatioiL in this plaoe may be tiie 
mare rorrcct one. The Bune AnikrtuMia has m yet beaa restrieted to puil aw iiflifl 
species only. 

8. QumtkiHo, HoTria and Lyeett, 1853, (Moll. Gte«t Otd., pt. II, p. 06). 
Shell oblong, equtvalve» moderately solid, inequilateral^ umbonea neariy oontiguolu, 

hinirr' ■n-ifli a transverse erirdiiial foufh in <!te left nnd a eorrpspondin!* pit in the 
riglit valve; ligamcut extcnuil, placed in a long narrow groove, pallial sinus small. 
Onlyaflnr juiaasioKpeoiesbaine a« yet been refened to this genua; ita flyBtmuitie 
position is (Imil.irul ; it is allic<l to the SAXiCAt'iD^ hy its hinge and to the Asatisidx 
by the form of its shell, and it may be oonsidered intenoediate between Saxietum and 
NoUmjfu in raapeet of its dentition. 

4. Patamjfit, Oonrad, 1862 (?). L'nder this name Conrad btrodnees into His 
family iS' i T/cjr/fl^ a small shell which he formerly described as Myalina ^bovatm 
from ibe mioccne beds of Virginia (see Pi-oo. Acad- Phil., 18G2, p. 572). The 
qpedea wbidi baa the general fom of a Saeekava or of ft TS^zhim (Cyp-lcart^) 
is described as possessing a small spoon-shaped, emai^mated proceaa in each 
valve. It is not stated whether it indicates the preseTicc of a cnrtilnj^e or not; 
lefefenee is nade to tbe mnsoular and pallial impressions, but their form is not 
daaeribed. 

5. l^aTu^ma, V\. d. Bell v., 1^01* Slicll olonirntcd, rugose, posteriorly gaping, 
anteriorly nearly perfectly closed, adult specimens have the right valve sometimes 
larger tban the Idt; bingo with one tooth (occaaionaUy two) in each valve, becom- 
ini; sometimes obsolete in aged specimens, when the shells usually assume a great 
thickness ; ligament small, not prominent ; pallial ainua modento and often iadia- 
tinet;— 4]BoaUy buirowing in stones and corals. 

The animal baa tbe aipbons aepaiated at tbe end iritb fringed orifices, bnt is in 
Other respects very similar to that of Bocellarin. 

With regard to this genus it deserves to bo noticed that the hinge-teeth do 
not in aU oases beeetne obsolete with age, us often stated in the generic character 
of tins L^enus ; several of our eastern .pedes (S. timilit and otbsn) bare them 
permanent and perfectly similarly ibmed to those of l^aiiopaa. 

■ — 'JliL'iS^"^'?**^ *• ^ H>1-'-:.- i tin. ..IJ 

'^•t*" "™ ««»icw« in pr«i«m>c« to i uu llUtMJa, .imply beesaie tj.* Iwriutr 



£2!L ?'r, . " - P- "P"' - tb. ^ in whicJ. Ih. earn. 
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6, P««ojJ<ea, Mdnard, 1807.* Sheir nearly equivalve, large, oblong ; hinge 
iritti one ttamg tooth in eadLTilTe, poUial impreasioii distiaet, poatetiorly deejily 

jnsinuated, ligament supportod hy prominent fulcra ; — Imrrowinc^ in snntl. 

It is really dilQoult to point out a prominoat distinction between S<uicava and 
Fwupaa, except Chat the fatter geneially an leu inequilateral sheila and of large 

size; and in proportion all tlie charactorii of Vanopti", ns jialliVil sinus, hinge-tccth, 
aod the Mora of the ligament, appear more distiuctly marked; tlietr habitat is abo 
Bomewhat diflbrent. 

H. and A. Ada in -i, in their work on the recent genera of MoUiuca> ooixeotly 
distinffuish between Glycinieria and Pamp<ea, but their application of the names 
is based upon an incorrect interpretation and cannot, therefore, bo retained. The 
mme Panopaa was propoeed hy H6nard for a tcrtiai-j' speiuea, which he calls 
P. Haitjtuti, but which Ims been proved to 1k» identical with the recent P. QlycimerU 
of Boru, or P. Aldrovandi, Men., and tbia species II. aad A. Adams reflBr to 
Gfyeimerit, Tetainin^ the name Paaopaa for lurwgUa of Spen^ler. Thus the 
name Panojhru evidently cannot he used fur the NorweL^'iau species, but when wir 
consider that Klein \rs his admirable "Tentamcn" already re&ts to a Nonregfian 
^cics, which is probably the P. MortM^tcn of authom, and, flnther.fliat Deshaycs 
daaoribcd tliat species (in the 2nd edit, of the Anim. s. vert.) under the generic 
name of Q^eimeria, I am not certain whether it were not preferable to retain that 
generic name for it instead of creating a new one. For I helieve there is sufficient 
reason for placing the Norwegian species in a new genus, which OOnneoU the tme 
Patwpte<e wifli Ctfltrhtria, as I shall prcsetiHy \\i']ni mit. 

7. Gtijcmerit, Klein, 1753, (Tent, meth., p. 170, Panopaa apud H. and A, 
Adams). Shell thiclc, nearij equilateral, hinge with one tooth in each valve, fitting 
into a speeial eavity in the other valve; pallial lino intenupted, moderately 
insinuated, postei'ior muscular impression very elongated. 

In conformity with the iSsw distinotlons in the animalB of Panapma and 
Olycimeria fOl. normgha), pointed out by H. and A. Adams, those of the shells 
are, I think, deaerving of a special notice. The shell of Ql. nmrwgiea is not only 

• To prrrcnt fuit'i' r 1 :] I ii I pl li n M i^nard's uame PanopiM. The nM*iit ■ : k'illL is (I f irpr 
of tb« gmus - P. Atdtvrumii-~ haaWu. bt'»jticH wvcrnl otlim, well knoirn to the uljeat writers un ctiucboUffQ . 
KU'io in 1753 ll» 6r«t who cInMod wvirJul af thl^ (porips [tho Norwpjfinn one liriii(» *vidontlj' known to liinil 
uuki Um pBaria dMUmumrtioo of CN^a«nV. Klein giim m %in« of anr sptOL-a and qitoton next ihe Chamti 
giflimrk <( AM»»TM41t bnk tarfsf IfpUnl tl» nuu* Clam pnneinl.v ta anixUer gronp of sWIl*. Klnin wiu 
inMif MMiit (ha ••(«|«a«rN MM HIM M^nbtd. Thai lv» dw gwarie mm* ia enonngd, it waa iN-rOKtlv li< 
imidHM* iiUi mr ImmiI iqrvtia «r iMmiMlataw. And, what mCim m KUia'i mil Mbttci mim Cirimrit 
■MdwftMiUaaiimMnr llr.I>iahsyM ^ hh tgdclit. sf tb» V»a$ ftatUi. h IW ■*> tbitLaiMrek. 
■tntk wUk Um (Mdhr AvMlns oT B«rii'« Ufa gltamtHt C»amaglfthMi*i.JMw^fnfiMimll9»* 
•■wstnm flfjntaiwn') / ^Snrjtun Wk Lamarck ap|>lii.'d tli« oiudi.' aiitrimfrii toniMftctlfdUbMSt iInII, ^riiMi 
X>9,niAn a3iei Cgritimia. And, nKain, anor n Trw voim, whtn Mjnard pTi>]ioi«d Ilia UMBO Iitn«»k 
fcii^pd the namf rj/jci«crir -Jh - -I ii t. Wh. ihi r l.iir.i i - k , r w.i n il (which l»tt«T woulj be »uii|'riailis) 

a<:<iiuint<^ with Klein's " TtuUii-tu lui tli.,' i^., il .» . kui -.I,,! 1m wjw not ttio author of tht' |,-<.'nnii Gltfcimeri; but tlui 
nani* hoi hwi w unjustly treated aod different]}- applied, that I do not for a moment e*r any Woofit t» i i n . i i ntru- 
doaog it afaia ID a aeoar dMiii«ut Itwa Uitt gaanaUf ado]^ alilt 'w-bia Guto an to be |{iv«u, U ia juM to foinui/ 
bWinn te |iw tbw fii AilL 
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distinguished by its marked solid structure and the interniptcd pallial line, ]iut 
eapedally by the very elongated imd curvwl form of tlie posterior muscular 
imjneKioii, which in Panopmt, as here restricted, is always roondAd. The paJlial 
sinus also is in both ^ncra very different; ftirflirr, ^^(^ liavo in tlio hm<'c of 
Fanoptea in each valve one tooUi which fits into a simple emargiuaUou of the 
inner hinge maigin, while in Gl^dmeru fnonegka) we faoTe a tooth whicli fits 
into a sppcial drprrssion of the frontal area of the hinge. Considering these 
characters, which are quite as well cxi)i-esscd in the tertiary form, as they aze in the 
noent one, I heliere there n suflicieat reason for a generic distinction. 

8. (^/Hoda ij, 1) a udin, 17M. SheUaolid, rather oompmMsed, gaping at holh 
oruls, more widely in front, equivnlvc, inrijuilateral, the posterior portion being 
much shorter than the anterior; pallial line interrupted and irregular; sinus very 
eiaaU; hinge-regioo ihicJcened, but withont teeth; fuUa» supporting the ligameut 
strongly i r .nln nt The surfiioe of the shell is oomod with a thick eindeimis, 
which has quite the character of that of the soLEm-io.,^, and form, n pn.s,.. f. 
.flie uoLKfto*. With this last named family,- at least with several typical genera 
belonging to it, as. for instane©, T^ff^m and others.-^ Cfgrtoditrta has in oomnion the 
shortness of the poste, I., ro^^ion of the sl.-ll. The resemblance is still more promi- 
nent when wc compare with it old specimens of Taffelus or Notaclhu., in 
whfeh the hinge-teetb have heoome obsolete, which is by no means unusual. The 
internal strueturo of the shell with its irregular pallialline and the form of theanimol 
cleai-^pomt out the great resemblance of the prosent genus to the previous one. 
There is, as I have already noticed, a gradmil change to be observed in the posi- 
r . , ^''^^ '^^^^ of this Uitnily. la dfrlodarh they ai« 

situated at about one-thix-d of the total length from the posterior end, in G/^/L/* 
hey are neariy ceutra^in Fano^^a they are placed at about two-thirds of the total 
length bom the posterior end, and in Sa:nctu>a they arc almost anterior.-Only one 
«^n sp.o,cs of C,rio,ana is known to inhabit the arctie ««ion.. In external 

tti. plaee weie the ammale not so thorougliiy «i,ierent from each other. The animal 
l.trr*r and though the two genei^ an, at 

ril . p!"'' '""^ «»hM1s could possibly bo, thero m. a number 

Lur OF CBETAtEOLS SWOIES. 

PAXw^.' "* *" crelaceoiiis dcpo&iU. 

Pictet aad Csaniek* «<>t> n 
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M« tlie bnpMrioMor Aeterthof Pu^mh, tl>n«fe«> Wob» to I«t ge„„, 
to PltHTomfa. Our materials are uot sufficient ..11 ..v of our inquiring into tliis stjiUiment, but it 
«eemii quite certain that in many of tjie cretwcoous Pamptett the ahell ig laaoh Uunner thao 
in wiy recent species of that genu*, and the strong fulom mppaetbgth. Ilgamrot «• .t^tioia. 
per&oajr w»atii«. loa nther wofidmit tint tmxa^ these crctaowus Pampas there arc many 
JTfiMAW^, iVraraiyiw, and •wn Pvnmifm. To quote only one instance ; I certaiuly do not know 
where such a finely striated r.!i,] pun, hif, J snrfiice is to be obEorved on a rt-cent Pimt]im. M U to lie 
seen on Pamp. ne^mien.i, aiul some other (pedes. JBendoi tiiis sennl Inwer cretaceous *i,ecies 
■feKTOjr similar to eiu-h other, ilul aw mdd be indiDed, ft«m the existing descriptions and 
flgniC^toiednw them to at lea.st ouc-half the present number. Most of them have been examined 
fcjr PictetMmeelf, but apparently not wiUi much sacoess; tlie euuninatiun of the orisiaala is ia this 
case indiBpcn^ablc and certainly very d<.>sirable, for to Fettle tllMe geanie dilTeieiMe. would be a eKKt 
gain to oonchologyi it wouUeleo eitiemely faoilitate the dcU-rminatlon of our m.-soznic .t/^,,^^;. 

S-M.— (Neoeomieii epwiM)} P. ITuemUmi,, Lcym., arci,.,<.,. A-, Roiiu^lli,,^, d'Orb.. 
MUrl,:.u, .lOif,., (|M..rkipa=cj,/<«,W, P. and C), a.f««;„<,J..,«,/,, Cott., ro,/..^.,. Math 
{=^rc^^iu, J Urb.), /a/fra/ii, Ag., irreyufari*, d'Orb., CotMJuiM and ar/e«j,i, d'Orb 

and fr.r/«, Ag., cylindrlta, R sod C, DitpUi«u,,i.'Oth., niMi, Urson«m,, MmUkhmU 

88-87.— Biehweld (Letb. Roes., Inr. XI, p. 777, ,„ote» from the Neocomien (Junssio iu 
part} F. p*n-gri»a, d'Orb., K,),urliHffi, d'Orb., imtUt mad mV«, Eich., q^tiManm and 
i^fw/l««««, d'Otb. HiB eame author also qaotee mtoeomUN,;, [^(hhir'^ana, RonilUer). /a.'a 
eHlfiMAMffl, /eferw^ end eer^mm, the hut from cen..iuanicu b«l* and the prxiccding 
•imply from a 'cretUMUe marl.' 

2^-.JK-.tApti« y>oie») ; P. Prt<mtii, De.h., d'Orb.. ^-eej,/««<.. Sow.), P. M^,fM^ »d 
Apu>:«.„, Coqamd (fitege Apt. de P G^iegge, 18«6. i,p. 89.«0. fcc.). He iaet two epMie. mey he 
iVf»«^.^Cdqil«kd mktqnotee Sow., from Spain, and identifies Romer's with 

Lejraene'e smmwimxu, which 1 do not think at ail correct, th*t specio being posHbty itie suiia a* 

Bronfrniart'j yur^iVi* and most likely u Plenromya. 

(Gaaltepeoiea); P. Somwi, Gtia^ aaUi$ule«(^, Desh, plh-ah,, S^w^ (i« moreinflatcd 
UwB dVrhigny'e ^iOmAi, wfaieh tim faea the anterior eide a little lo^£^•^, in wlikii re^jn-ot it rcsem. 
bio, aothukat,,. of which Pict. and Cam,,. snggeH it mnv be only a variety), .^.,/«,,«r„,u, 
Co«4tuntu ( .' Plcm-«ajf») and iua^umUt, d'Orb., Sami»(lia»<t. P. and B., ^ ^ Pommva), uaABioiau, 
Put and Ron J (Fbtt. gn.. wrfe,p.40O, omitted b the Fkwbome and «>n^«,uciitly abo m Kotet 
end Camp.'8 lirt), 

41-84.— (Middle and npp. erctaceom. species) ; P. maudibulu (=^BMUaoniii, U ixntl—Jttfkri, 
Riinjer ; I think Geinit^ is correct in identifyio* theee)'; ytMyifiV, Breng, [fhie ie enid bj Pietet 
andCampiebe to have been haawl ujion a Rpecics from Perte-du. Rhone, .md may prove to be the 
MUe ae luvemitiuit; Brongniart'i) (iiruro certainly does not represent a shell which could po«»lb]y U> 
ne^cff:;.n,U, though he may have applied the name to such a form. Riimer's P. plicala .similar 
m iorm to Brongniart'e sfirgUit, but ie lew high pojteriorly and the aurfaoe is panotated; it moM 
bkely belongs to PUurw^. D'Ofhijfiiy'B tod Beuae' 3«r}ili* ia to an appcttnnee the aame ae 
Goldf«ss>W<,, and most, lil-.vri- ,v:il l,;,vc lo rveeivc a new name!. P. '.m«««/« and oiWu, 
Sow.sp., ««i*/W<,/«,d'Orb.,(a Pleuromfa/); JiUriuMa, i'Oih. {» Porom^a ! }; tiador, rtsiUarU 
and .Vor«,«„a„«, d'Orb., rrcUeet, Mftth., tftmpUM, BBm. (neo JM. [/AMgMNr] ttMftta. Mfinet, 
ftMl the oohte) ; £mtUi, Reuaa, {u very like Matheron's crclacM); tU^aia, Reu«i<i Gollf«>,i, 
Aul' ^""^ "■••■Sgwtrf for the sjRtiBs described by Goldfuss as gutgUU, (JJrong.) 
«ad vfaieb appMia to ho ideotioal with Nolaon'a apceiea of the oanK amM; both are a good dual lih^ 
jrfieefa^Sow. 
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55-66.— i>. mtmnaH ( f Hmomjfa ) and P. «iqtuUi$ an deieribtd hj Sohnf hantl Aom tbe 
tfaw badi in nliidi sntaowNn Ibarib aoeordii^ to lam aho «aear, but the exact pontitm «f the ibMil 

h naknoivTi (see Sud-Ba^ trii's Tji tli. Ct,'..!;.. p, 1 7i). 

57-58.— P. nuHea and frequent, Zittel, arc from the Alpin* Qwau formation (Dcaksch. Afcad., 
Wicii, 1866, XXIV, pt. II, pb 110, fee.). Tlie fint in form eoaewhat mamUea 8owerb7*a 
Utt'f s<":L) , llio sowuJ may be, as already stntcd, a I'oromya. 

EtcluvalJ (Letb. Ross., XI, 1SG7, p. 7>S1, also meatiuiis (rom the cretaceous b«lg 

af Russia P. rej«lant and ttriala {=iHb»(riata). 

S9.— Boaqnet (Staring'a bod. v. N'ederland, II. divl.) quotetj hendce P. iMfhwi ami 
Stmatki, a P. SnUi-Pelris I am nr>t a^qiaainted with that Bpociea. 

«0.«7.— Meek (Smith. MU. Coll., 1 77,i cjuoteB from Nwth Amerioa P. demit, Ntwbmfi, 
eeeidmUUit, tutfUeata, MjMntiMi, ttMm, Ttutaugi ? P«eifmga umlesenth, which is more probably 
aapcciat rf die Mrmx, (aee p. 67), and Pam. tmet»trka, Gabb , from the CalifomiuD crctjiceous 
deposits; this last is, however, BiiljBeqnently (Pul. Calif. IIj referred by ito author to Homomyo. 

P. d«cu» of Conrad haa bwn referred by Gabb to Qfrtodana {=t ff^icnMm}, but nnkM 
Caarad'e figoro and dcaeriptira ia ttay meomct tba apeoiee cmnot hOmg to that genoe. 

riS —Cnnrn!) f!. ?r:Tit-e'= (in Ollic. Rep. of Lyiich's exptdition to Palestine) P. pfclorMa tnil 
otitHtaitM, whicli 1 ouiy know by name and «anuot nay whether the aeooad one ia oonaidaccd idantkol 
With the Indian species. 

Vi^f—F^ erteulalh, Forbes, is the only s|M>cie.4 whW: '■■vrnrr iri 5? . dli, rn India. 

i». Augortanj/eiuit, Pavre, (Desc. Moll. Ujss. de Lembt'rg, I SCO, jj. 104, pi. jti, fig. »), a 
fnn the upper entaaeona bcd> of OaKcia. 

SAXICAVA, Fl. d. Bell., 1S22, (see p. 84). 

1. S\xic.\v.\ TEXELLA, SfoUczka, PI. XVI, Pigs. 20-24 

Sax. testa traawermlUer elongaie-ovata, ituequilaterati, pertetiuh nn,ho,)ibp>> 
m£mi^ wS-onMpj^ ^ tuperficie »lrii» minuiis iuaremetUi matructai mlculit mb- 
incequalil>,u>, vufderate fumidi$, dettn pmOo «M/orf; par^o in vaAwfo dexin 
<}mm„» dttobm qitorum npertor mmutm i» wl. dente unieo AMAvcto, 
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Thi' shpll of tliis species is remarkably thin, sometimes almost hyaline, very 
tiueiy concetitricaUyatriated; the beaks are prominent and situated at nearly one- 
iaird of the total lenglb ftom the snterior mArgia ; the right valve is a little larger 
than thr left, a<, for instance, in adult speatmene of the meent S. skMk, l>e.h.; 
the Lmgc in the right valve 1ms two torth, one stmn^er 1h.>!ow nnd a Uttle in front of 
the beak, and one smaller above and anterior to it, the latter being, atricUy speakiiig. 
^y a slight projcctten of the shell maigin; the left yuin hea one smaU tooth 
below the beak Hhe nymphie ate atnaU. but mora diatinet in Che left than in the 
nght ralve. 

LoeaUtf—lXcMi of Odium, not uncommon in a dark brow n somewhat sandy 
iunc.<<tone. 

i'«ma«o»._Ootatoor group. 
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Mimtrd, 1807 (lee p. 8ft). 
1. PiuroF^ oitiBMTAUai, Forha, PL II, 1^ 

P, »ntalalit, Con., {Oit R''p- in L^iwli't iviiwit^ Psliot., duLluauia). 

P, testa ovatO'donfftikt, wide maquiUtlerali, jmrle anliea muUo breviori, suko 
lata ted baud pro/itudo ab e^imbtu ad manjincm uiffiioroi» atiieeete decurrenie 
$eparti((t, luteribun aiiierioribns rapide declhis, infra hiaiUibiia ; parte poHlico 
gredo/im jtlus wiuusce aCtcnuula, ad lermiuatioHem rolundaia aa ItUe hiante; 
wuperficie ttriie mi«aiitdmie ae tuteU eoatuUtque aagutfU, imprimu props apioet- 
dktiaeia nettda. 

OMit««felMi||^«rilk<ll s itokii«tli ». „ 

lUcknwi ■• < ■• «• »■ ... 04S 

- The form of tbe shell of ibis apeeies is very chameteristio, bnt ns regards 

the posterior atteniintion s jm. uh i* vnrriMc; t!io nnk-rior paii, of Iho sliell is 
tiUDcated ia front and separated from the posterior by a broad, though shallow, 
foirow extending from (he beoks to the antero-iiiferior margin. The middle portion 
of the lower edge is convex ; the concentric sulcations are as usually most distinct 
near the beaks; the fulcra are long, thickened, but not very prominent. Tbf nv^hi 
Talvc has an erect tooth in front of a "pit to m liich the tooth of the left valve 
oonesponds. 

Lor/iUfipg. — Anapaudy, Koloturc, Soi Imi inirnlim, NnHh of Aluudanapoonun, 
He., and south of Arrialoor ; mostly in bluish, brownish, and whitish saudstouee. 

Farmaiunu, — ^Iriioihinapoly and An^oor groups j veqr otanmaii in tlie former, 
rare in tbe latter. 

YII. Fiiiaify»—OLAUCOKOMTIJ)jS. 

Thf niiiriiiil.; iif tlie sjjecies Iwlonging to this fninily nrc, in external appc^irance, 
vcrj' similar to those of the Mrm^K oa tlie one side and tlie AyjiiMs^ on the 
other; tbey hare lihe mantle margins nutted, open anteriorly for the jtrotrusbn of 
only a small, more or less elongated foot ; the gills are double, rounded, about 
Italf the length of the body, and oue-thinl longer than the palpi, which are Inoadly 
faldform. Tlie gills arc not prolonged into the siphons* >viiich are united up to 
the end, with the oriftce free and fringed ; they are enveloped in an extension of a 
tnore nr less lliicl^nned or coriaceous cpidpmii> ivhieli covere the sli' ll, similarly as 
m Mt/a or Aniitina. At tlio base of the siplious there is a very small opening in 
tlie mantle through wbieh a pwtion of tbe irater wbieh enters tbe body is at 
intwnls pVcterl with forco, wliilc the current in the in-and ox-haling siphons is a 
more regular and continuous one. A similar opening below the siphons is also 
fonnd in JfToeoenliwa (and soreral otlier Sotsmiht:), serving the same pm jiose. 

* b etaiMM«|« ewM, wUA b lh«iia iloi« «w (t» wwt^ Mr. W. T. BUaf«i4 tdb ■■• 0^ 
iMiiHdtdiMilf AnUi a» Ing^ «r the \m^. Thb ««iii«id4* •Uh u obMnatin I hiOf mAi m • igedn 
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The sbella are in form ratenn«djs.te bstwvMi the Saxica nn^. and the SotEyn>£ ; 

Utej arc elou2j:;itcd, iu(M|uilateEBl, OOCationally slightly uucreaus iusidc, with tbe 
jiallial imprpssion somefiiiics jKii-tinlly ititcrrui lifl, or undulatini^, aud with thi- 
IKiUial sinus dco]). The binge Iwa numerous teelli in each valve ; tUcru is a very thiu 
caitOAge •ubsttuioe pvMeot, sitinted above tlie posterior laminar teeth, and besides 
a Strong ligament extoinnlly above it, iKirtially coveriui,' the same and somewhat 
intemaily attached behind it posteriorly. U. and A. Adams plnec this fmnily iu 
the KSNBRACBA next to the Phtricoud^, which can scarcely be admitted as 
oomeot. The animals of hotli Gluwuiiom^a and Tu^t^kott whioh I have emniiiacl 
are, as I stated, exlpriially miieh like tfinso of JUi/a or Aiiftthia, while in the 
1'ethicouv.s we lind two short sub-equal siphons separated for the greater part, of 
tbdr length, and not covered ivith the epidermis of the shell, which in the 
Olaucoxomyiv.e forms a regular tube over the sipUona. These axe, howCvCr, fuUf 
retractile within the shell, as we lind thf in in tlio .yo.'.A-.vf.o i?, SrAcrnrnM, and some 
species of the Asatixw^, while in other allied Ibrmt*, like Anattua or Cyvlodaria, 
the siphons are not perfectly retiaetile. 

Tl)e oTily i-csemhlauce PTi^ftnr: Iwtween the (7i frrri.vo.u)/i.E and Pktsicolwsi 
lies in the deutiuou of the lunge, not in the structure of the shells, which are 
tlun and somewhat pearly in the former, thick and solid in the htter. The anterior 
hinge-teeth are in Iwth no doubt similar, but they do not. oil the other hand, diflbi' 
essentially from the hiage-teeth of NomcHlina. In the TFTmmLiD.n <he single one 
or two posterior teeth fit closely iiesidc each other, exactly as do the auteriois when 
the valves arc closed ; but In the OiAoeoneMTiMh the posterior teeth are bifid, their 
smaller portions litting one above the other, and the hinder larger portions possess 
flat suriiiccs for the attachment of a thin white cartilage. This kst is very distinct 
in TiM^ripken, in whidi the ligament is small, bnt in Qtatumon^a, m whieh the 
cartilage becomes sometimes quite obsolete, the ligament pcedominates. Sor this 
reason I do not wish to lay too imu li vfrc^s upon the pre<!pncp or want of n oaitilnge. 
The greatest resemblance which I can lind, aa regards the structure and general 
character of the sheU of OUtueimvmjfit, is that «ith StandeUa (of the tonuuiHM) ; 
the cartilage processes are, of course, very different, but there actually is a perfect 
analogy betwceu both in their poaiUon with rofeiouce to the external ligament. 

In habitat the QtdtrcovourtDM mostly lesemble the Soumib^ ; both bmrow 
in simd and nmd, and most of the species live in brackish water; they appear to be 
confined to the waters of the Eastrrn, especially the Tmlian 'seas. I h;ive ohsfrvcd 
several speoies of €!;n«ct«joi«yo buiTowed ia saud between tide-marks ; they seemed 
to prefer particularly (hose looalities where a small stiwun of fiesh water enten 
upon the besid,, Tluis comp:a-ing all these characters of the sheila and the 
animals, I do not think they are in favour of the cbssiflcation of tlir Gla rm^'OMtriD^ 
in the TENERAOSA, bat that they dearly indicate a position near the Haxicavio^ 
forming m mnny re.p cts a t ransition from these to the SotEnwM. 

■^Kj are at present only two genera, Glaucommya txiiX Tanysiphon, sufficfently 
well known to bo placed in tius fumUy, but it appears to me probable that this 
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small number irill linTe to lie ootuiderably enlarged vrlien tlw animaU of some 
odler genera have been examined. 

I would here partioulai'ljr draw attention to the genus Ciemeniia, Gray, 
(tee H. and A. Adams' Geaeia, il, p. 438). The sheUs in general chaiacter and 

in th ' .1. itition of the \nny;o. very much resemble some Glaticoiwmga, Bad thoe 
appeaas to be a kind of a wliitc cartilajje ma^is situated in a deep open groove 
hebind the lieala, coTered up by the ligament which extends backwards. The 
pallinl wniis of Clemodla is quite similar to that of Dotmia, and accoiduig to the 
statement of 11. and A. Adams the animals of both would also seem to be similar ; 
the genus must, therefore, be for the prcMsnt i-etaiued in the sub-fumily dohsusjb. 
I am Sony to tay that I have not yet had aa opportnnlty of oinemng the animals of 
CtftiieuCid, but the chanicter of tfic s'leU its pale olivaceous epidermis is cer- 
tainly nothing like what we are accustomed to sec among dosixus^ {pide postea). 

I do not know the typtcol species of Ntavnio, Gray, but from the description 
I >f the species ^V. riibiginosa (Pi-oc. Zool. Soc, ISfiy, p. 425, pi. 37, fig. 17), it 
would appear (liat the genus is closely allied to Clcntenlia; n. and Adams 
(♦•Genera") oonsideir, however, Nartmo as identical with ChorUlodoa. And lastly, 
I may mention here the genus JB<aj«i»UM of Hup^ of which I already spoke in 
the M <!-rftrr..r {<pr p. oiy 

1. Gluuconomt/a, Bronn, 1838, (GUutcouome, Gray, non idem^ Goldfuss, 
Defrsnee, Am.). Shell snbtraneate or somewhat attenuated behind, slightly 
ineqviivalve and jnuquilatnral ; liint^o cnmposwl of three oblique teutli in each 
valve, thoise of the right generally larger than those of the left, the last bifid tooth 
is more oblique than the others. ICargin behind the hesL tbiekeaed* adaj^ fi» 
tlic .support of a long external ligament, the posterior end of whieh is attached 
intemally at the end of the nymphaj ; pnllial sinus narrow and lotii^, but generally 
not extending as far as the beaks ; surface of shell covered with a green imbricated 
epidermis. 

There arc n^iout 18 rcceut species known of tl.i- !7rniis, all estuarj- or littoral. 

2. Ttinygiiihou, Benson, 1858. Shell small, oval, subti-unoate behind, covered, 
like that of OlaiMmomga, with a dull greenish epidermis ; pallial dnas broad and 
i'Xt( ii'liniy ns f:\r ns, and sometimes beyond, the reg:r'n of tli.-^ um1)r.nes ; hinge with 
three teeth in each valve, oliuogt perpeodicuhu*, the anterior two iu the left valve 
smaller, the last being in both the largest, short, and broad, more resembling a 
cartilage process of the Myiwje than a simple tootlj; ligament external very short, 
its po-sterior end attached internally behind the cartilage. The external fonn of 
Tatii/siplion IS the same as that of GlaucoHomya, but the hinge dilTcrs iu the direc- 
tion of the teeth and the form of the csxtllage prooesses, Ac, Ac. 

Tin :e is a** yet only a single species, T. rirnHf:, "Renson, known, wbich was 
luund m ar Calcutta in a canal (Tolly's-uuUah) subject to tlie influence of tide, the 
bem^ generally a little broeldA. The species is oonuuoo here/ but very 
rarely oci ui.v in otiier places of the Suudarhans. I met witii anothi^ species On 
the Arracaa coast and foimd also somo imperfect valves at reunng. 
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There are no fossil species known of* eitlior of the two genera, but among the 
▼arioM forms of the Junsoic JQr« there are seveml which extemaUy ^rently 
n sciiil lr Glinu^ouomya; ; the knowk-clge of the hinge-teeth is essenlial for tlieir 
correct gcucric detenuiiuitioa, the external shape of the shells being ia such 
fiuw entirely unreliable. 



YIII. Htmily,-^SOLBNIJ)^> 

The ammalfl included in the present family arc distinguished by their givat 
length in proportion to their height. The mantle is united, except in front and 
behind, for the respective passau;e« nf iho foot and the siphons. On nnoonnt of this 
great length and cylindiioal furiu of the hody the SoLSSiitM arc usually classified 
next to the PmuowM, althongh on closer inspection the relations are by no means 
«o clearly understood. In the rjioLAUiD.s we liavc always a small pointed foot, 
and the posterior jxirt of the body in wliieh lie the gills greatly elongated, none of 
whidh arc found in the Soi.£XJiJ^. With regard to the last organ, the gills as well 
aa respecting the halxlts of the aninwU,— (and the same applies to the fonn and 
character of the shell, as already noticed) — their closest allies unquestionnlily 
appear to be the 6iAC'co.\o.uyios and SAXJCArjoM. On the other hand, the 
SoitmoMt all have a long, very strong foot, wliieh often occupies half the length, 
or morc, of the entire hody ; the siphons become somfitimee perfectly divided from 
their bases to their terminfttions, ns. for instance, in Aocacii/ina, nnr! tlnis very 
much recall some of the elongated forms of the Tulumdjs. In fact some of the 
.•species of Soteeuritit and AYt9«« indicate through the fonn of their ahdl and its 
dentition on the hlni,'c rt dir.rf j.r.^snge from the present to the next family. 
For these reasons I prefer raUier to follow in the present arrangement of the 
SoLMwmm the one adopted by Forbes andHauley in their admirable ' History 
of British MoUusca." than fbat of more recent writen. 

The foot of the SoLKX/t>A! consists of a stmni: mn^nilar (i-suc, rin.l is uc 
oording totbe obsen'aUous of Clark, provided in almo.st its entii-c length with an 
aqniferous canal. When protruded out of the shell it is chTate in front, but 
when employ e in htirrouir - its terminafion can extend into a lingui-form point, 
wliich by being twisted from one side to the other forms holl .u- in ?imd, in which 
the animal ean borcow with the greatest rapidity. Deshayes has ohsci-vcd tliat 
the an)mal possesses besidoa the power of progressive motion. ' It fllla its hody with 
\rater, and by qecting the same fureibly ihnm'^h tin siphons dai-ts from one place to 
the other, tfll it oan find a convenient one to burrow in. I have hod opportunity of 
observing this kind of motion npeatedly in Pkar^Ua. Xo^eutbm. and others, hut the 
fftsater part of the water wa. .lurin,^ this kind of progressive motion ejected through 
Woopemog below the siphons, rather than through the exhaling siphon itself. The 
mwUl is BOCiounded as nsual by triangidar palpi, generally of no considerable sim 
or nZ ? ''^'^'^""'^'^ the whoJe of their leagtb, Win tl««tt«r/ir* 
or mote or less separated, as in the pjuutuir^. The other chaiaoteis of the animab 
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and shells of these two aub^lkmilies arc, howerar, so peefeoUy aimikr, that a 8epam> 

tion inin two fatiiilies, as proposed by some authors, would seem unnatural. For 
instance, the shells of some of the species of Fbareila aud NocacuHm are so closely 
allied, tbat It h very diffl«a]t to diatingaish tbem generically, even as regards the 
dentition of tho liingf, hut in Ptiarclli the siplmns are united nearly up to the end, 
aa in Sokn proper, while in NovacuUm they are sepamted for their entire length 
in a way only to be found in apeciea of ^Bima ot Serobieulai ia. The length 
of the aphona varies in dilTerent species of the same genus ; so, for instance, tlwv 
are in Noc. gangelicOt usually three times as long as the shell, while in another 
closely allied species from the neighbourhood of Calcutta, I nerer observed the siphons 
Icnga than about equal to half the length of theahdL &i Urmg ai^ala then 
Is a constant fimfnt nf wntcr observ;ilj]i>, PTitnrhii; the lotiT-r sijilinn :tml exurliu" 
from the upper one. The auus terminates in tho upper siphon. From time to 
time the animal of WowK. gangHica is aeeu to dose both the ends of the aipbona 
and then eject fi hn i quantity of water from the opening just behind the basu 
of the foot. 'Whether tlie water previously enters at the same plnce, or whether 
it is merely a surxiloB of that entering thioaghfhe inhalant siphon, I have uoi 
as yet been able to ascertoia. 

The shell of all Snrpyrn^ is covered with an epidermis, which enclosn; botli 
the valves, being open only in front aud behind ; it, however, only partially extends 
beyond the posterior end oveir tiie aiphona. The valves are Iraig, and, as a rale, 
quite equal; the hins-i"--toe1h srnalh ar.il often thin a-iil liiiiiinar, s.itmi iuies obsolete, 
as in the SAXicdriBje; the ligament external, immediately beljind the beaks 
supported by slightly prominent fnlcEa; 00 oartilago is present, but the ligament 
is ilii ii "-iwngy and soft internally. 

The habits of the so- -al-i il razor-fish are too well known to need any further 
notice; they possess a world-wide distribution, and live usually in mud or sand 
between the tide-water niailcs. A large nnmberare found in tropioal and snb- 
irupical coiintri in lulat rivers, and some can live for a time even in fre.sh water, 
though they soon degenerate in it. Some of the best accounts about this family 
may be lead in Forbea and Hanley^a wmk» and other fereatiaes; rety valuable 
information on this sul^eot is alio oontained in Deshayee' hut editioD of the 
Paris Fossils, 

Geologically, the Sotsmo^ belong to the oldest families of FeUcypoda; they 
aie reproented in paheoaoie roeka, though Bpaif ngty. 1!heir nnmber and vaiielgr 

incrwt^cs very ?rndtja!!y fhrotiijii the mio( ■.•<•(! I n.> fonnstiona, and they have their 
maiiimum of development during the present epoch. 

H. and A. Adams, and others, distinguish two 8ub-flimitiB», whidi are 
iih'iLitt a, though by no means vary elearly deGued, by some [lilirn tices in tlie 
organisation of the animals. They are not accepted by Conrad in his most recent 
catakgne of tho flfoifi.v/zids, published in Amer. Journ.'of Couch., 1SG7, vol. Ill, 
pt. 3. Appendix p. 28» otc. The author quotes 186 xeeent spedea belonging to 
the family. 

% 
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Sliell Tery longTi wHIi th« beaks at, or iMar, the anterior end, gaping at 

fiodi ends ; hinge with few (t efli ; li^amcut loug, exteraal on a thiekened fulcrum, 
pallial line truucale, at first prolonged from the posterior muscular impression 
poiteriorl^ in the diieotion of the longer diameter of the shell, and then moder- 
ately but broacUj inainuated at tho end. Sipbons of the animals abort, united 
ta separated only at their termination^. 

1. Solen, Linn., 1757. Shell straight, or nearly 80, sub-ojliudricol ; bealu 
anterior, terinuial or sttb-tnntiml: hinge with one tooth in each vahre; anterior 
muscular impression long, beginning helow the beaks and extendinip parallel to 
the length of the shell; pnllinl impn ssion anteriorly wifli rm oblique projection. 
Sereral old authors, like Argenvilie, Klein, aud others, used tlie name 
Saltn ooneoay, but not in. the pore generie Mose, haTiiig geoeraUy added aome 
othor apppllativo to it ; thus Klein writes Solcn bivalmt. Of all the 
species placed by JLiun6 in the genus Sok», the name W» leaaved only for 
8. voffma, wMtb is the type. 

Tnie species of Sohn seem to ooocr already in patoosoic rodis, but none of the 
species, us, for instance, Solm ooBkUut, Sandberger, and otbenhaw yet been foond 
perfectly well presen-ed. 

1«. Aiilma, Browne, 1756. fWypoffella, Gray, fPteetototen.Connd. 1866). 
This name is used sub-generically for the designation of a section of Soleih fvbUqmu, 
coffmaiut, &c,) which hare the beaJcs sub>aatecior, and the anterior mnseukr 
impreaaion rounded. 

The distinction can hardly be oonddered aa of muob importanee, inaomtidi 

as there arr true ,S'^',:„«, which alsn linvc the anterior end somewhat produced. 
Dcshaycs' tigures represent several such species from the eocene of the V:m^ l)a.«iii 
(Paris lofidla, II ed., toI. I. pi. \U,) which, aa ftr aa form is concerned, belong to 
Sol^ua, Intt thoy all seem to possess the anterior mnaoular war, elongated, borir 
zoutal, as in typical recent species of Solen. 

1ft. Ptedotolm. Conrad (Am. Joum. Conoh., II, im. p. 103,) proposes this 
name to mclude a certain nomber of eooene apeoiee (UkoA gracilis. Sow., Sol. 
angmtu,, Dos ..bich he sr,y. are either straight or slightly ourved ; the benks are 
nearly termmaWnd an anterior furrow extends direct or oblique fio.n th.m to the 
lower margin, witti a MTOsponding ridge within. This anterior ririgeor mther m- 
terna depression corresponds to the shaiToned edge of the foot when this is oodtraoted 
and then assumes a olavate shape ; it is the same as in ty pi.-al S.!,„. The genus* seems 
to me to haTe been proposed merely with the object of suiuug Mr. Conrad's idea, 
that every penod which geologist, oall a formation was peopled by a distinct fauna, 
witl. ™f r**; ^^17. Shell slightly curved, beaks sub-terminal, hinge 

ne tooiu m the right and two teotht in tlio left valve, and a short ridge 
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nuiniiif? posteriorly; anterior muscular impi ssi m very elongated, nummg ftolu 
the beaks posteriorly in an oblique cUxiection, iwlliai line anteriorly truncate. 
The forms of SuaiM are not as yet known from mosozoic Ibrumliuns. 

3. Solei,op»i»i U'Cof, 18M, (Curb. Foss. of Ireland, ed. 1862, p. 47>. Shell 
like S",, A //, l)ut sonicwiiat thicker nnf( ii uly and witli inflated beaks; jmsterior end 
truncate. This genus has been proposed lor the reception of some palieosoic spctdcs, 
formerly deacribed as Saian, like 8. peUiffieut and wtuHia of Goldf ass, S. ailiqumden, 
Krvn.,;ind others. The sxer.eial funn of lli, so slielU is very much like that (jf 
elongated sjieoieaof iijJf^'iio. . the hiuge-tccth, if any, (kre not as yet known, nnd 
it is therefore, strictly sponkins;, impossible to oUssify the genus eorrectlx ; 
d'Orbifjny identities it with Lyonsia. 

4. Soli-itaria, Stoliczka, 1S70. Shell thin, narrow, lon£j and straight, like ft 
SUen, intcraally with two radiating diverging ribs, origiuatiug at tlie beaits and 
|)rocc(!<ling towards the ventral edge. I propose this genua for Ztjimmmafja vffima, 
Eiiliu-ilil I'Lcth. Eos-s., XI, 1867, p. 7S8, pi. xxvi, lii;: V_'.l from the Tuvonien 
l)eds of Kussia. The hinge is as yot not known, but the general form of the shell 
entiiely agrees with S'ele*. 

5 ChHcIIiis, Sehuhniachcr, 18T7. Shell compre-«.sed, ovate, slightly curved, 
gapmg at both ends; anterior muscular impression rounded, posterior angular, 
paUlal suras small; bingo, according to Deshayes (Paris Fossils, II edit., ISO*, 
p. 155,) with two teeth in the riglit, and one or two in the left valve, Sohuhmaaher 
and subsequent aulliors indicate threw teetli in tlie l iirlit vrdve, but Deshayes savs 
that he never found nioro than two. Fossibly one is very small and occasionally 
olKdete^ but if it actually ever exiats the genus stands very dose to JBtuia, diflte- 
ir :: frr in it hy the form of the antci im- ailfhtctor muscle, the greater hei-jht of the 
shell in proportion to its leugth and the short rib below- . the beaks. There are no 
species faiown to oecnr in rocln older than the eocene with reliable certainty. 

5a. EiiHicHhis, H nnd V. Adams, ISGO, fl'roc. Zool. Soi-., p. Sfi'Jj, i»as been 
proposed for the old Solen CuUellug, Lin., did'cring from tlio otiier spetries of 
OWIrKiw by its more elongated, cm'ved, and parallel form, and the short obliyuo 
ribs below the umboucs. 

fi. ■S'/i'/(/f((V, "\rinil Teld, ISll. Shell compre««ied, straight, or "lightly euned, 
thin, covered with a poIi:ihed epidermis; lx;aks supported by aji oblique Strang 
rib. right valTe with two^ left with ibiee teeth in the famge; In the fonner they are 
usually di^taiii!, and ocoaakuially thcfe appears a third one bettreenboth; pallial 
sinus broad and deep. 

types of shells very rimilaT to tho recent Sitiqua already occur in pnltcozoic 
i-oeks, but as their hingc-f«eth and pallial sinus are not knon'n, it is impossible to 
ilistiuguish them fr'im S.;hv!i;iff>. Somewhat better charii' tcri^ofl me tli-! forms of 
Siliqua in jiuassic uud cretaceous deposits, and their number gradual ly increases up 
to the prescst date. 
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The animals of tbia sub-division have the aipliooa g<nkon]lj separated, tome* 

times of very great lcii?t1i, the fo )1 is elavate ; the shells are thin, more or less 
ovate, and tbe biage provided with numerous long toeth, which, however, often 
baaome obsolete with age. Tbe genera here induded are more numerous than 
those in tbe prerioua sub-lhiiuljr: tbej aie, as alieady stated, mostly bcaddsh water 
forms. 

7. Ceratiaolen, i'orbes, 1B18, (Fharut apud U. and A. Adams, Gea., II, p. 343 ; 
Ptffid, d'Orb). TalvM thin, binge with a ladiating rib below ia the ligbt valve 
vritb three teeth, tlic posterior very stnsll, the central broadly biflizcAte; in tbe left 
•VTllve with two distant teeth, the smaller one near tho Ii ^nrncnt. 

It is, I believe, quite correct, that the muuc Fharm be replaced by another 
on«, inasmach as the fimner haa been abeady used is another brsodi of desoriptive 
Natxiral nistory. IlSrnes in lii^ aduiiinMr wnrk an the Bivalce» of the Vienna 
basinmtroducesd'Orbigny's uaiui' P.///,*, but this name is no doubt also oLjof- 
tionable, not only because it is very easily mistaken for FoUia, Gray, (a geuus ol 
the MuRicwjt), but Gray himself occasionally writes the Gastropod rt yui, algo 
Folia, (see index to vol. IV of Mrs. Gray's figures of MoUusca, p. 21fl>. There 
are only two recent species known, C. legumen,lAiin., sindL C. sealprum, Gould, of 
which tbe fimner also ooeun in miocene deposits at several loealitiee in Centtal and 
Southern Europe. 

8. FhareUa, Grey, 186^k Hinge with two teeth in i and (hn e in the 
left valve, the middle one in tbe latter bifid, all vciy thin, laterally compressed and 
close together; posterior muscular impression more or less eloDgated, placed neaily 
bori2(jtit--iny ( li.so to fho upper eil::^c, pallial sinus small. 

Courad in his above quoted catalogue refers four recent spedes to tbis genus, 
fnwre were htdy several Ibssil speciea also described, but tbe dentition of the 
liint^cs has not been pointed out. The bmge-teetb m-c indeed so very thin and 
ftagiie, that it is difficult to okscrve them even in x-cccut shell'!, unh .s they have 
been taken alite. I shall subsequently mention the cretaceous species referable 
to tbis geuus. 

9. Leyumen, Conrnrl, 1858, (Jour. Acad. Nal Sc., Phil., 2nd ser., vol. Ill, 
p. 325). Valve very inequilateral; binge with two very slender teeth in tho right 
valve wider the beak and one posterior very oblique prominent lamclliform tooth. 
Thi" c^onu^ T^ as proposed for a ci-otaeeous species ; the form of the teeth and their 
position agree* with Nooactilim, but the posterior tootli is not lam :lliloim in tlii^ 
genua. A QhaniotBr of further uaportance is sUtod to be tho shortness of tbe 
poatenor part of the shell, which I have not seen in any of the European er Indian 
cretaceous sped,:.; it d . ho^rcver, oocur in s<,me of the recent American spccia, 
of Tagdm, fi-om which L^gumc^i would diifcr by its dentition, but extemaUv it 
would seem impos^le to distingoiah between both of them. 

10. -Cq'^osoZon, Conrad, 18G7. (Am. ,T,,nm. Couch., iii, p. 16). "Ehmgated. 
thiu m substance, straigbt, with tb© dorsal and ventral marginaparaHelj plicated 
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auteriorly, open at both ends ; l>i ;ili> m.f ni arly li rminal; liinge of the right valve 
with one direct tooth, coutox antcriorlj, truncated behind; an internal idnmled 
direct rib oommenceB under the wiT i tinftl mai-^n, gradually becsomes loss promiucnt 
BOd disappears towards the ventral margin." This fjomis was proposed for tiw 
cretaceous SUiqua biplica/a. Con. If the existence of a single tooth in the rigbt 
valve COD bo considered as a permanent distinctive uharaoter, the separation Ixom 
SUliita iroald hwre good gKmoda. Ilie tooth ia «oii to lie broadest at.fhe hinge 
]>l;itc, and to n vrrv ncxiie edge, which is expandcfl in fhc direction nf (he 

shell's diameter, (Am. Joura. (Juuch., iii, p. 188). Tlais peculiarity in the form of 
the principal or caitUnal tooth is often eeen in speoieft of Taffdut. Externally tho 
<iype species resembles the recent Pharella Jatan 'u n. 

11. Meaopleum, Con., 1867. Conrad in Ms catalogue of the SoLxyiDjE (Am. 
Journ. Conch., vol. iii, pt. 3, 18G7), plaxMa under fiiis newly suggested name 
Solen bidenlatus, Spengler, Sol. jacan'wm. Lam., and Cult, mhleres, Conrad. 
The last is left doubtful, but from the fiL^iuc i^iven of it in vnl. ^ II of ihc Journal 
Acad. If. So., Phil., (pi. 17, fig. 10), its dentition woiUd appear very similar to that 
of SttMorinu. The description of the daitition of SoL jaearieHt giTm hy Lamarek 
aL'ices \vrf1i that of a Pharella. I iios^i 's a species frnm tho Sundai'bans, south- 
cast of Calcutta, which is very much liiie Sol. javanicHs, and most probably iden- 
tical vith it; I found the same also very plentifully about Petumg in braddsb 
water. This species is, ho'.vt ver, in its dentition, pallial sinus, &c., a true PharelUt. 
Till- third species, S. bidenialus, I am unable to make out satisfactorily from Chem* 
iiitx' ligure in the new edition of his work. If it be, however, identical with 
Say's Sok» eetUralit, described in Journal Ao. Nat. 8o., FbiL, vol. ii, p. 316, and 
if this species is to be oonstdercd \ho tvpe of thii genus, proposed unilr i' Use 
name of Megoplmra, it will only diti'cr from Solecuriut by a short internal rib 
inning hdow liie heaks, pmweedin; obllqutly and postetiod^ towaids ti» vential 
t-d^. It would thus form a connecting link between Certttitolen and SMemrku, 
though very olosely allied to the latter. 

13. SMeemiw, BIsinT., 1886, fFaammoaolea, Risso, 1826; Xneia, Oken, 
1S35, not 1815). Shell titinsversally elongated, the beaks are generally sub-central, 
the ligamentxil fulcrum is laiurf, ai.fi nor muscular impression elongated, pear- 
shaped, posterior sub-quadrangular or roundish, poUial sinus deep, hinge with two 
appnsimBie teeth in die i^t valTe, and two somewhat more distant in the left ; 
of the latter the posterior one aft the heginoing of the {olorum is aometimes 
obsolete. 

Tanaa which in fheir estenud appearance ftdly agree with reeent t^edm <rf 

S^citrtua are abundantly known from the palaeozoic rocks, but they only hcrom« 
sufficiently recognized from the Jurassic epoch vqpwaidfl. Several of tho upper ter- 
tuoy species, like S. alrigilaitu, &c., are the same as the lecent ones. 

18. A§or, Gray, 1847, has |)een auggeslwl for the recent Sol. coarcia/M on 
account of its smooth epidpnnis. The distinclion is scarcely more than a sub-generic 
one. But if all tho forms possess the above character and have two teeth in tJie 

3a 
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right Hud onl^ oii« in the left valre, they «oiild fiizm the ham of a generic distiuc- 
tioii. DunVer (Ftoo. Zqol. Soo.. 1S61, p. 426,) describes sereral new speciMof 

Asor. 

14. aeidopkorw. Hall, 1S50, (Pal. New York, ii, p. 300), Las been pro]xj!M;d 
I r a t nlu>oxoio furtu, which in external chazBcter resemble* Soleeuriut and Jter, 

but ir^liini; is kuonii of the hiuizo. 

10. Titt/eim, Gray, 18i7, Siiiquaria, Scbuhmacher, 1817, lion Siliqiiarkts, 
«Iia« SiUgmria, Mantf., 1810). fiheU, like Soleewtm, elongated, with tlic beaks 
urarly eentral, diivctotl haikwanls, jKillial sinus veiy deep. ivnchingMitoriftriy tm^W j 
be/ond tiie beakaj two tet'th in tlic ilnht and two in tlic left vulvc, thn ],.,>(, rior one 
in the latter often obsolete, lulcnim sujjporting a long and stioug ligament; 
supfiu-c covered witli a conoentricBUy Striated, often nnigh oUTseeoos epidemus. 

Thcsr '.Ih IIv c !,!, ay inhabit tlie mouths of rivera of the new world; thev have 
the general character of hra< kish sheUa. The animals, so far as they have been 
exondned, We long cylindrical siphons nnitcd at the base. 

10. Noiaailina, II e - 1 ^ „ . 1 ^ .]o. Shell ti-ansversally elongated, oorered with a 
striated, more orleasrou-h epidermis, beaks M>l>.:iti(t.rinv, rr-alnrly incurved, hinge in 
the left Talre with three diverging teeth, the middle of which is the smaUcst ; in the 
ri-!it with two teeth, {he anterior usually ohsoletely Wild, the posterior verv obhque ; 
pallml sinus deep, but rot < xt. luling anteriorly l., ynnd the region of the hoaks; 
hgameut strong, fulcriun not pi-ominent and rather short. T!k- Xotaculiiuv inhabit 
tidal rirers of the eastern hemisphere; they ore the i-cprcscntanU of the American 
T<r,,'hn, l)ut appear to be quite distinct. The siplions of the animal ■!« TBiy long, 
cylmdrical, and separate .1 fr, lu [hv l,,vo. tho foot is, however, club-shaped. 

Raflnesque aiipcars to have applied to a worn specimen of a HotaculiKe the 
gcnci ic name Loncoma. He states that the hinge has « no teeth as in ^««f<»/e. 
but a unge with nim-ginnl nerve, or fold antariwlj, distinct from the UUUgin 
and a little oblique behind," (see complete writings of C. S. llafine.quc on i-ec. 
anrt row. Conehology, by Binney and Tryon, 1864. p. 84). The lunge-tceth of 
Wc«/<„„ hke those of P!,arella, s« yeiy easily h«,Ven away, and th^ is often 
^ porceptibl. in nrpnrrrflr iH.r.etly well p.-eserved specimens. 
JUatueuim, has a distinct margm at the hinge and a aliglit groove cxtendinir nnte- 

w^ U 1 fPP^ ""^^ «*y Pwbable thatHal!ne8que'sio««,«/f« soieno.de,^ 
was an old worn specimen of Nov.milina gangetica 

mcnt'^oTfbrlL^''' ^"'l ^"i^'^/"*. f"i-n.. not onlv in the aiTange- 
Tm ,nvi.W hmge-teeth, but also Uuough the deep pallia! sinus, the lung 

loiarta. ^oleteUma. and other ^ieal genera of the next flunily. 

B«^^- ^ ^'^"^^ ^'^"^•■- ^ " e:i>T., KO,;s ROOM. 

^ ^ a h,gn^ i„^rf^t fo, 
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2.— .V. CiiOifouruiU, Co.j., is nut KifRci.ntly iliaraotoriml, but jiiil^'iii^ from the aliort de«- 
i-npUon given of it. it in Ukely to be a small, coin]>n)a«:d specimen of » SitigHa or ,,( a Piardla. 

8.— ehfi^iirmh, Oanbel; ihe deKfipHon ia qnite inguffidcnt on wWcl, to f„,ni au opiniaii 
nn t<( (he tnii- duiriicUTx of the KhelL 

4. _-i(,Ar. l{.,iiH<,l'liH«f, tl'Orl..; the form of tJie duiil and thstt of the moicular impiMsioii 
I'titiroly nirrt'c witli tlio>* ol a Tifffhss. 

6.— tfniw. WfirlMrUu, Forb,, haamtircly tlie form of a Cen(Uolen. The rrJint;. - .tiiu., huw- 
«wr, »mJ1 the ornnmentotion of soma of the Rpccie*> of Telijsid.k, an,\ I do not Inmt any J|*cieB 
of rcctnt HoLLyif'.f: in vvhii-li they oitur. 

6.— i/*#iw<, tict. uul llener.i only known by nhalf of tbe right Tslre, tb«be«ka 
nppMr to be iDcnrved towotd tlw ligwnent, m in ftytlnt, 

I. —Solec. rfyjin//*, irOrb., iesem!*h--< sonu-whut a P/inrelta, but it nitty 0<|iiully jjrol ahly be ■ 
specitsof the TKU.nm.K. llciiss (liiilini. Krei.l. II, j.. 16, pi. xtxn, %. 0.) daicribe* from Bohemk 
a liuihii- qiniif V, 1 1, iaentitUs with d'Orbigny'a A «fimH$, hoL it haa the beak still more 
omlml than tbia last, and may still mere likely be a Tt/fisiile. Miillvr i|uoto9 S. ,i>,ju,tlii., d'Orli., 
from tfcc Senomen of Aachcu, (Mono":. Vet. Aadi. Knide., lSI-7, p. 2h) : but Doaqtu-t in his 
pfttalopie of (he fossil floni and fauna from T;imbiirg (S taring's Ikxlcni vim Nedtrland, ii detl,) 
secflH t« doubt the identity of the apecieB, referrod to by Miiller, with that of d'Orbigny. A 
oorrrat esanrinntiaa of all tli* apadea or apcabieaa i*Iiiak have Wca called Aim *faiiUi woidd ba 
mo>t Jeiiirable and abitdutely ncoeamiy for the puiiNHe of dcaring away the exiiliiig nncertainilif 
•i{ detemiinaticm. 

5. — &/. Gxemgtri, d'Orb., bekiags ajipAKntly to fimffa, or poaiibly to Wmr. Pmtpam 

MMatet&eusii, is muoli of the same type. 

ucranger, Album Palcon{. do la Sartbo, lSfl7, pi. xv, fij». 6,) u 

of the same tyjK; as llic forniei-. 

10. — SoL Jeiem, d'Orb., (Ga<riui|fer, loo. eit., figa. l-i), ia probably a troe Saleeartut. 

II. — Al. ratHan*, d'Orb., (s«%nif, d'Orb., non id. ICfttheron, Oii^f anger, loc. «it«, 
fi?. 5,) is more ])rolmbly a Giiri (Psunimob'iiiJ , on account of the nidiatirig 

12. — SoUtt ehyam, Mitth., ia also more hicely a XMiitUU than a apecien of the Si>l.t:Mf>.f:. 

13. —^^/. cariaafut, M»tk., (Gntk VHOi^ toh, 1848, pi. xi^ %k vbieh wa.4 transferred 
by d'Orbigny to the genus Jnalina, hnt entiidy the fonn of » CtM^tUat, except that the eaat 
don not show a rib under the beaks. 

U. — Soitn uffhtut, Duj., appi'ar« to be very closely allied to So/. GMraageri. 

lh,~S»U» eamprtutu, Goldf., (Pet. derm., p. 278, pL 159, tig. i — &d. tMi-wu^nuut,* 
dX>»b.t non Stbe. eamprmiu, Sow.). Ooldfusa* of tbia apcoiag lapMaeDta a form which in 
gi'Deral shape, position and form of the musoulr.r i"ni|iu«ion!', and the thin utmotiire of the shell, 
^^■» with some recent apeciea of SUi^ua, ancb as radiata. No mention is made of the existence 
«f a rib below the beaka, hut there aeena to be an indication of it juat hdiind Aa anterior muscular 
RBfraaion. If tlii*, however, merely reprfjcuts nii in i '. ntal break in (he cost, the Rf:«>i;ie3 could 
only bo refciwl to J'iarel/a. Jliillcr'i! statcmfia (.\(ynog. Pet. Aui'h. Kreidef., lS-17, p. 2S,) is 
not int«'ni<jilile. For though he app<;ar.<i to reffard Goldfuss' figure a.i correct, lie .says that the 
beaks an placed ao far posteriorly, that the uuterior portioB of the valves is doable as long aa the 
pMteriiw one; the mrerse appears, liouevcr, to be ahown in Goldfbaa' fignn. SuhaeqMni aothon 
do not aanlios ao jtidng aboat this ditenpaney. Miould, tberefine, the ifaeiea not ha a A'/ifw, 



• Tkii elinig« oT tbe »fta6t mmn U entir^lv nnnUed &r, bMaiMt tbe gtoerie MenunilNin ef AHyaiiMlM^a 

WHUpilWJrt, Sow., or of Solm confpi'cxtr/t, 

•■""•binj to the exIsUag moi^riuls, hu tatiiilAvtonly wUlcd. 
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ttiid stiotild Goldl'nss' fipiire, aa I explain it, not prove cOftect, we must probably eearvh after 
the r^'lations of ttiis «|K'uipii in the gcnm Legumen, (chicli I Lave prcviouely nutiivd (p. 9C). 

l^—Solmt PtUekora, Koy»., (Eiohwtld, Leih. Bom. xi livr.^ 1867» p. 787,) faiM tli« general 
fonn or ft Piar^la, aad occim intteda wliidi are aniipoKd to he of Neaeomkii a^. 

Mr. Kichwuid also supposeii that the beds on the Aral Sea, fi-nm which Abich quote? ii 
aftaea under the name of SeUe. LamarekU {ssSoUe. Lukaguii, Dea-Moul.), Iieloiig t» tfa« 
ontMMoe period. 

Zittcl (I)cnli>«h. Aknd , Wieu, vol. ]txtv» pt. UO,) hubImms fioia the OoMUi dtforita u 

U]Klct«nuitic<l »p«cie» of a Soiteurtut, 

l1.—SUipi» itcntna, d'Orb., only known hy half th« hugth of bofb nlvMj tpgnn to be 

remarkably utvaight in form. 

18. — Sil. Nertit, d'Orb., merely kiiu'.iit Ij^ .i vtj v short note. 

19. — Sil. IrHncatula, lies., from the Senotiiau beds of Bohemia. 

80.— «/. PtUrn. Ase., (D«uk«h. Akad., Wieo, IMS, voL pt. ii, p. 10», pi. i, fig. 3,) ie 
from the bede of Ac Alpine Gosaa formation. 

il.—Solfitaria affmit, Kichw. sp., (*ee p. 95). Eichwnld (1. cit.) says th.nt this qieciei i< 
probably allied to " LtffumU. Sekuhmaekm, fleaee," Um name of which is unknown to me. The 
■aniA Budmr (lee. cit., p. 889), noticca a flragaumt of a eonewbat allied, but much »maller Eptcies. 

22-27.— Tlie followinp siKcicB are recorded by Meek in his Cheek list of North Am. creUi- 
oeotw fowik (Smiths. Mia. CoU., No. 177, p. 16) : iiUiqua biplkata, Conr,, and 8. ertttten, Oabb; 
/Vcnrfia ittittm^. Meek and Hnyd. j ItpuM VTnut, Cot, Leg. eUi/aiea, Conr., and 
flmafil, G abb. For the first of the** ipcdca Conrad pnpoied the gmerio aame Jh^Uuim, ai 
almidy mentioned (see p. DC). 

28.— Romer describes from Tana &i. irr4^tM, wlndi may with eqnal probaMKty be a 
Guri {FtammoiiaJ, or a Trapcinm. 

%9.—Wif. nulTallt, Gabb, at first descril>ed nnder Uie name of CitlUUu$, has the general form 
of this genua, but is a higher shell. The upeciM is from Chili, 

80-3)4.— Gabb describe* iathe IhUnoutology of Culifomia, vol. i, y. 146. fcr , paralleUt, 
PianUa afta and A'/ijaa artfmuntUt the fawt speciea hae quite the form ot u &.-Um^a, regardinjj 
the poRifiou of the internal umbonal rib. 

3a-34.— AnoUwr epedes, & Jii^foiun*U, is referred by the same author to the ^ab-geDttS SoUm 
(Ibid. ^ 218, pi. ncii, ISg. £80). Mora teoently (ibid. vol. ii, p. 170,) Gabb adopto fiw the 
^iMMatbe aiA-generic name llypo^elU, pronouncing thU apparently to be identical with Conrad^ 
PtetUmlem. The aame author aUio detcribet another spnaa & (Ugpog.J c*ntatu4 from California. 

Y /'^ rJ''" ooonr in «ie Sooth Indian entaweooo depoeita, SiUqu» limaia, PMareOa 

01 "^^^ of Deahayee both probably oome near 

et^rclla ; the former a« r«ga«l» external shape, not to ha diatiDgnished ftom aome apeeiee of 

' mdcr the family S^:.EX!r,.r there r.,. ;t32 

whidi, atleaat to a certain extent, admit of an upproximuLe i,^.ueric det«rminatiou. Of tJiese thew 

y«<r<,/W«,. Gabb, from America and the romarkablo Sohnaria .jfS«>, Eichw., from Ru«<ia. AH 
Be ouier epeci.». and aooa mm which on aeconnt of iiMuffirient preaervatiou have not yet r^eived 
l^^^T "^.^ '^"^ ^tese again mo.t of the specie* externri^y 

^.^r ,* t'"'' '^'^ '^^^ diatinguidiahl. a. aiUrm. 

ean b* made againat «bo canene clarification of the cret*coouB forma, 
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BILIQX7A. lUg. 9. mkl^ 1811 (see p. M). 
1. SnniVA UMACA, SfoUetka, TL J, Figs, ijs.13, 

5*7. tesia mhi« elongatis, sub-convexis, mide iiUBquiUiteralihu, mties «C pattiee 
mbrotuadaCm alqiic amjuxlutia, teniiih,,^, polUh, ravrruCruu-' minute »lriatii, utruque 
iitdu mib-umbotie coata crtmiuKula oblique posttce veraua fere ad marffmem vmirakim 
<imirre»te iHttrueta. 

HM^fct of shell : i(a Ui-i;i)i 

This specks is closely allied to A\ l\-lnr,-<i, Rf>,i,s, from ihr- Alpine Go.au 
Annatioii, bnt is narrower in proportion lo its lengili and the valves are per- 
eepbldy more convex. The posterior eod of tbe nivee is extrcrndr thin and breaks 
off Tcrj- «»^:?.v, in whid, c-i.c the ^h.-ll appe ars to bo rather more truna.te than 
It IS naturally. The rib under the umbones is very strong as compared with tl\e 
B«e of the dielL Of the hinge only indistinct impressimu arc titiceable. the 
teetli themselves must have been very minute. 

Xoco/t/j^.-r-SouUi-eost of i^arohiury and Garudamungvdum ; at both localilies 
in a compact highly cahnraons hmwoish or bluish aaadstoue, in company with a 
very large number of small shells. 

ibma<ioM.— 'i'ricfaiuopoly group. 

PIIABKIIjA, Grtnj, 1851., (soe p. 96), 

1- PflAllKt.LA DEWCATCLA, StoUczka, PI. I, Pig. 14. 

1>A. testn elongala, ai^$taia,ienuiuima,mideiH<equiiateraU,antieetulhrvtu»dat<i, 
pottioe oMtpie truwniia, mwrgiae doraaU ae venirati fere paralleii», tuntoniftw pamh 

prommulia, linea elevata ab umbm^M oblique posiice ac antiee decurrente, prima 
diiUtusta, altera fere obnolela ; auperficie lincii conceit t rk h mimti* notatai MMp/vs> 
««W nuueviari mUica pyr formi, poaUca angualala ac eiumjaia. 

H<Sgh«r«M*dTO I itiloiislh ... ... ... OM 

This is a rriiKirkiiLly fhin shell; inform aud the shape of the miiSGQlar ia- 
piessious it agrees with a uarrotv si)ecios of Pharella. The pallial sinus appears to 
liave heen Tory short, hut is not clearly traceable ou any of our specimens; neither 
wine it possible to observe the hinje-tecth. 

Zoco^^jf.— Soutli-oast of Ptin^hairy. 

Aiwo/ww.— Tiichinoiwly group. 

2. P]i.VREia.i OBSCCRA, JFbri., ap., PI. I, Fig. 15. 
18«. AWAm vlminMi Forbeti. TmM,, <3«ol. Son, Loadou. vii. p. I U. pi. ivil, fij,-. 3-U»m Mutunini. 

Th. //•.fa eloiigata, aaldlf ^teeqaUuteroti, umhonibut ptvmituitiat aeutb, wrumgite 

narfftne VpntruU oppafifo Innft; inainualo iiia/rucln, aatlcu rotuwJata, ponHre obliqn^ 
trmuafa; aitperjicie atnia coucentrioia, cnmioribua et tenuioribm oriiata ; imprea- 
aioue muacitlaHaaaiea t^qau poitiea pg^formit pima breviori, tMer» «l(MVate; wm 
puitii breci. 

Hriglit gf ,J,ell : U, lengtii ... ... ... ... 9dO 

The oonprecaed, elongated, and imfher high shell, oraamented with coarsely 
luDeUar ODocentrio stria, is reij diaittsteristic for this species. It has been 

2b 
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de8eril)c<l as &i'<'. ';/ 'f." hy Forbes, but the furm ni" the u-u^t-ular impressions 
and the very »l»ort pallial sinus make it much more probable tbat it bclougs to 
Pkaretla. One of our «pecuttcii« shows tlte binge line below tlie beaks prewrved, 
bat there arc no tcith perct-ptible on it, wbic-h uiust buve been broken off before tlic 
Hperimfii Mas buri< d in the i-ock, as is of c(inuiion occurrence in recent species 
of J^harelld. la shape our siJccies reeuUs d'Orbignj 's Sot, Gutrangm. 

XoobH^.— Pcnididiany, in a brownisb, gny, ootniiact, higb^ calcazeous 
sandstone. 

Jbma^.— Voludayw gruup (?). 

TAGELUS, Gray, 1847. (sec p. 98). 
T.\.GELUs Ai.nuuTi.Ni.s, d'Orbiiiitif, I'l. IV, i"ig. 3. 

1M7. 7VWi».i JlUrthu. a urb., lU In \uy A.:i. t il.. , |.l 1, ««. 23. 

Taf! rolrn giiiinlra floiKjala, /ere wqitildtcrali, jiarte posln'iori patth loiiffiori 
guam anteriori, tuperjirie cotwenlrice »lriuln, in medio imprettna alque ud muryiuem 
veairaiem intinuala, «ntke rotundaia ; umbone promiuente, ptmtwe venttu uteurmt, 
fulcro li(f<tme»H longo tic erouHh, umhtme dmAua dentUm pareis dittetittibttt 

llri):lil uf tUv viiln- il» in<|mnii!iilf IthkOi ., ... (V9T 

Onljr tbe single Hgured left valve lias lK>ca found. Its elonguted form df- 
juresied in tbe nuddle, the dtstinot oonoentrie atriation, tlie great length of the 

fulcnUQ and the presence of two (though very small) teeth on a tliickeued mari^inof 
the hinge so entirch- n!»ree with tlic it>ccnt sp^^eii-s nf T,i(ir?:'!>, that 1 have no hesi- 
tation in placing our fossil in that genus. The i-eccnl Tityvliiv mostly are brackish 
water speotes; but although we have in South India not yet proved the existmoe 
i.f a larirt^ InTirk'iNli fauna, the nfcnrrr'iice of JInLtcib/H in Tii.'trinf bcils :i( C'moarn- 
])ulliau suflicicQlly indicate that land wna not far aud il" this wa*e the case 
the ivantof rivers would also be extremely iiuinnliable. Onrqiecieshas aoloeeally in 
d*Orbi(;ny's Solec. fTmfcluaJ Bn^nuddimiu, which is only somewhat iuore elongated 
in proportion to its Ic ialit. 

D'Orbigny's Hgure of Teilinu Alberhiin is iu proportion a little higher, but 
thera eaa be no doubt that it leprescnta the same species as oum. 

/;f>ra?f;r/.— ComaruiKjlliam. iu a soft, whitbb sandstone. 

I'ormaiiott. — Aiirialuor group. 
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m. Oeim. TELLINACEA, 

{TEUnflD.r. apud H. «uil A. A>liijubj. 

J/X)king at the large uuinber of the so-called 2V««««.gToup of shells tlici-c aro 
Boma d»tiii«ttve peoulinritiaB tmceable which entitle ttem to be daseed as a sepailite 
order of t1i(^ r. leoypnda. The animals all possess entirely divided siphons of gnat 
length, the mantle is only partially united below and widely open in front, flie 
foot large, compressed, and lingm-form at the end; the palpi ai-e lai-geaad triaii- 
Kular, usually coai-sely striated ; the gills narrow, long, partially united poateriorly 
above the siphons ; the two leafletta composing the gills on eitlu r siMr of the liodv 
are generally unequol, and one of them is tometimes nearly obsolete. The sheik 
of the TELLINACSA are always considered a» particukrlj elegant in form and 
ornamentation; they are usmiUy strongly c-omprcsMcd, tliin or s .lM, transversallv 
more or less elongated, posteriorly genei-ally fleiuous, a more or less distinct ridge, 
or plicature, running IVoni the bealm along the postero-auperior uuugin to the 
posterior end. The surface is iisunlly ornamented with very i-cgular concentric 
sUiffi or ribs, and il' any other ornamcntatioQ appears, it always shows a great regu- 
laiily, and this ohameler espedally is it which gives the sheila tbsir elegant appear, 
anec. The bii.t;c is, as a rule, composed of two eardical teeth in each valve 
occasionally ouu of them in one or the other valve becomes obsolete, but vei-v 
nidy is there Sa additioiial owdinal tooth In one valve ; ktoral teeth are often 
present. The pallial sinus iairith few exceptions huge; the ligament is genemUr 
strong and distinct, rarely nearly obsolete; a c?»rtilage ap]>ears occ:isini;~I)v, but 
docs not form one of the essential character of the shells. H. and A. Adams have 
ehnsed the whole of this oidar in one flunily, Tausnnmy hnt there can be littlo 
doubt tb;>t (lir ppcidiarities which mmty nl" {\v slu lls exliiliit make it vcrv desirable 
tu diiitiiiguish sevtirai families, as Las beuu uiany yeai-s ago suggested by JJcshayes. 
OdIj when auoh dlvisiona an fiiirly estaUlahed will it be possible to make a 
proi>er conipnrisou between the various fbinu of the TELLINAOEA and tho 
VJiNEUAVHA, 

With r^ard to this point of ckssification two principal divisions, oi- tribes, can 
tii>t bo trac(!il out : some with an intnmal oartilage and othere witliont it. Tb the 
former belong the Pjp/iriPye ( ^ MsaoHSaMlD.v.J and ScHohicvLARtinx (= Aupai. 
Jiksinu^j ; to the latter the TsLUinitM and Bosacidj^ The reason for uniting 
Dcsbayes' TatuirmA and Fbaxmobiid^ f» QAmiis^ will be detnfled subsequently. 
Ainou- tlu'sc lorn- fluniliea, as hero aecopled, the ^apiuid.* and DoyAcih.n on the 
one side ami the ScBOBtcvr.AmbM and TKi t tstDx on the other may be said to fonu 
IMknUlel dlTOious ; each two, rcsiKjctively, exhibiting in form md in the solid or thiu 
Btmetnie of their shells very marked relatkma. As the shells with an internal liga. 
ment are often comiibrrd t„ ],r moiv liipl^ly nr-anised than (!. :->' ^^•irhout it, I shall 
begin with the ikmily i'Apniii>£, especially also because they very much recall sotueol* 
the charaoters of the MAurtioMt though, aa already staled, the vAtnvx and other 
T£i.uxj»M offer the greatest res^bbtuee to the MAaniusM of the Sozxirnfji, 
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The r«wnt spci'ics of the TELLINACBA of which Try on latclj publislietl a 
catalogue in ivt 6 of toI. hr, Am. Joom. Coneh., 1868, are to 1)3r far the gteatest 

exti'iit iiiliahitaTits of moderate depths of tlio sea and of snnfly slioivs ; only very few 
burrow in corola. in which cases some moditications ia the form of the foot are to 
he obMwed. With respect to geological nge hare no sufficient proof <tf their 
enetnoe m fnlnoeoic times ; they arc scarce in the lower and not commoa in the 
nppcr mesozoic epoch; in the cainozoic epoch , however, their numher ineieaaei 
conaidurablj, but hardly equals half of what it is at the prescut time. 

A. TSLLIITAOEA with a cartilage in the hinge. 

iifFMtDKSWB^g, oliin Gnj, D«sh., SaudbOTgvr, H»riiM, fee.). 

Tli(> nninials, as far as they liare hecn examined, We typical TELLINACSA^ 
inasmuch as Uie nphoos. thou°;h short and thick, are separated from their base*, 
the fbot is lingni^fbrni, laterally compressed ; the palpi are, however, rather short and 
tlie two ^ills on each side unequal ; the mantle ia widely Open only in fhmt and 
lmrrD^^ ly liohind ; tho united portion below tlie dphona U coDiriderably larger than 

in true Tkiusidm. 

Shell aoUd, aub>trlgonal. or tran«T«Taiilly o1>Ion», closed all round, equiviilve. 

1,'enenilly inrrinilateral, the posterior side being often the shorter one ; hinge with an 
iuterual cartilage-pit and usually with one cardinrkl i,,otli on . nrli si,lc of it; lateral 
teeth Tariable, present either on both sides or only on one, or entirely obsolete ; ligament 
. xternally above the cartila-e-pit either diatihot, though always wy thin, or only 
indicated by n tlil . kminar of the epidermis which covers the sheU ; muscular impres- 
*ions strong ; pallial line generaUy with a small posterior sinus, occasionally entire. 

It is nuwe the oombinntion of certain diornoters which distinguish this fiunily, 
than their peculiarities as i-c^ards other allied forma. Tlic animals a great deal 
r^ble those of J)om,.r, and the shell is in external shape equally often very 
wmihir in hotb, while the prcscnoo of a cartilage phices them next to tlie Scaosi- 
voLAniiD.^!, from which, howerer, the animal tmd sheUs gieaUy diifer. 

The family was fii-st instituted by Dr. Gray under the name Jf«A>MwaB^, 
^t was subsequently by the same auUior repkced by that of P.irmiDjE (or 
PAmAOM). I consider this snhstitutioQ as one thow^Uly in accordance with 
the inws of priority, and by no means undesimhle («s Deshayea says) on 
'Su»°» ^^^^^ introduetion of the name Meeodetma into ooucbological 

l»Jl!Ifc £j'fil!i[!»*^ tW L.i«a,,. I< i„„ ,|if,',,v,., «.„en,. Urm, .m,l,.r <h.. mmt of Pffim. 

WW ngbi t, .bauM „ ^.d. , ''"^ """^ Ii«m»Mk hai. •■ I Amlf poinM tat. ae 

"g ••^''''*lP'"«»«d«n«»»llii.i«««|«t«a«^hitairi««».tlMii„y«,d^ 
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• I hem «lw>dy alluded to the ttteat ahdlaiity »ad Tdation bafaram th* of 

the T'tPBiiDJS and those of thr irr/LWus.r, :i rrlation pointed out long ago liy- 
Desbayes. The intenial cartila^ and tho lateial teeth, of uuuiy forms an: uo 
donM doaely allied to those of DorAtia and deeella, bat the peculiai' nlioit 
A-fimn tooth in front of the cartilage-pit, so chamctoristic for all Mactbip.!-, i» 
never present in the JFjIPoodji, although one of tlie cardinal f. ( ilic ]ii.sf(Tior, 
in tlic right valve is generallj shorter and more pi-omincnt tlian the other. The 
■maUncss of the j^nllial simis, or iti entire absence, also ceminda one <tf the 
gpneia CaXelUt and Anatinelh. 

Gray first referred three genera to the family- JPaphia, Auapa, and JEnilia ; 
all three aie now admitted hy Seahayea in hia 9nd edit, of the Paris fbarib 
as good grnrm. TT. aiid A. Arlnms hnrc, I tbiuli, in this ease carried tin- u'cnoric 
division too far; it is. to say tho least, impossible for anyone not having the 
types of fh« tatloQg genieda diviaionB belnte him to tDdiesBtand what their real 
cliaractcristics should beu I aball' heie ratain some of H. and A. Adama' gonen 
only as sub-geneta. 

1. ErvUia^ Tnrton, 1822. Tmnsversally oblong, moderately solid, hmgc 
viih txro cardinal teeth in each valve, and in the loft valve of some si>ecies mtt 
n small additional anteiiiw tooth situated quite dose to the lunukr margin » 
pallial sinus distinct. 

2. Jiuipa, Gray, 1840. Shell sub-ta?^|pmal, TentiiooBa, tmncated behind} 

lateral teeth sub-equal, oompre^scd, smoodi ; pnlliol line ration; tgppe .4. «l(M«fai 
Desh.; moetof the spec ios are from New Zealand. 

Sa. The PhOlippii.c species of a mora otbI at rounded and oompnesaed form, 
like .1^. crasaiila, Dcah., wsN named hf Grfty Davils, whidh ongbt to stand Only 
a« a sub-genoB of Atu^. 

I may notice here the similarity of the shells of Anapa and Ouaihoitm, and 
it is possible, 'n bcn the animals of more species have been examined, that both 
genera may he clav^cd in the same f;iniil\ . It is also worth mentioning the imnadc* 
able rolaUoii of some of tho shells of C'rematelUt to those of Anapa. 

8. P«pJUa, Lam.. 1799, (Metodetma, Desh., 1880). Shell sab4rigonal. tians. 

■•■i -'-'-ny oval, sub-equilateral, or with thr posJerior part n littlr shorter, Central tfcth 
"iuipie, partially very small, lateral teeth more or less prolonged, the anterior 
generally Aoiter fhan the posterior, pallial ainns small, angnlar. 

n. and A. Adams separate Taria as a sub-genus of Papltia. um\ i dnsidcr 
Desbayes' Meaodema (inchulini,' M. nuwiroUles, Desh. and oth.) and Lamarck's 
DmtadUa (with the type species D. cornea, Poli.) as genera, but I do not think 
thoe is sufficient distinotion in the ehaiacter of those shells to justify that separa. 
tion. Some of the ohloii? forms of these so-called Meeodemu and Bomcilla could 
perhaps, for sake of convenience, be grouped in a special section, but it is unpossible 
to diameteriM the liieUB so aa wadily to ^^YH«g"^*^ them ficom those referred to 
prapo; 
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3rt. The species, likcPapA. Tauretii and othera, called Ceronia by Gray, com- 
bine with an elongately oval form the crenulatioas of tho lateral teeth, and may 
on this account be regarded as a sub-genus or section, but not as a distinct genus. 

4. Maclropsia, Conrad, 180? ; (sec Am. Journ. Conch., 1865, I, p. 3). In the 
Checlc list of eocene fossils (1860, p. 7,) Conrad places the genus in this family. 
Judging from tho figure of one of the species, Maclra Grayii, Lea, (Cont. to Gool., 
pi. I, fig. 10 = J/: wquorea, Conr.), the shell resembles in form Anapa; it has in 
the left valve either one bifid or two diverging cai-dinal tectli, a distinct anterior, 
but less prominent posterior lateral tooth ; it is said to possess a small obtusely 
angular pallia! sinus ; in external appearance it looks very much like a Cratsalella. 

la the present seas about Ao species of Papui/v^ have been ol>scrved. 
Fossil species are always great rarities ; only a small number is known from the 
tertiaries, but none from cretaceous, or older deposits ; at least none of the older 
so called Mesodeamm have as yet been satisfactorily proved to belong to Paphia. 
It is, therefore, not necessary to occupy ourselves for the present with tins family 
any further. 

X. Fumili/,—SCliOIiICULARni)^. 

In this family the animnb; usually have a prolonged strongly compressed and 
pointed, but not a higli foot ; the palpi arc very large, sub-triangular, striated, the 
gills, of which two eiast on each side, being smaller than the palpi ; the two 
siphons are very long, unequal, thin, at their terminations mostly entire, the mantle 
is for a very short distance united at the posterior ventral side, open, as usually, in 
front and behind. 

The shells am sub-triangular, or more or less roundish, usually thin, equivalve, 
aliglitly gaping posteriorly; external ligament thin, but generally distinct ; hmge 
with a cartilage-pit, situated citlier almost parallel to the ai-cal margin, or in a pro- 
jecting process; generally one or two small cardinal teeth in front of the pit; 
lateral teeth present or obsolete ; inxllial sinus largo. 

When Deshayes first characterized this famUy (Trait6 elem. de Conch., 
p. 317,) under Lattreillc's name Aupiiidesuwjs, he placed in it four genera, 
Cumngut, Semele (=Amjikklesmu),SyHdo8mtja (=AbraJ,au6. Scrobicttlaria ('=Liiv'<J- 
mn or TriffotteUaJ ; to these TAeora, Plectodon, Leptomya, Thyella, Monlrouzkra, 
the fossil genus Palwomya, and several sub-genera now have to be added. They 
may be divided into two groups, cuuiyoux^ and skmelisji. Tho first possess a 
sona sheU with a special, more or less straight, or verticid cartikgc process, and 
are tTimsversally elongated, much resembling some forms of tho LVTRASUUJi : 
lo thus division Cumingia, Thyella, and Monlrouziera belong. Tho others have a 
uimner sheU and a simple, posteriorly pi-olonged oblique cartilage-pit or groove ; to 

I-ckT"^ T'^"'"" ^'"""^ ^ sub-genera ai^ referable; they form 
a good passage to the TELuvtD.t. 
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The ScaohemAMiajB are principally ohBiaotorbied by the great len<;tU and 
tWimw of the siphons and a comparatively thin shell with an internal straight w 
obh'quc and posteriorly directed cartilago-pit. Tliore is a reniMi'kablo similarity in 
all the shells which entitles their forming a special group, distinct from the Teltem. 
This wpRiatioB is also justifiod by geological research. There are as yet nu 
tlioroughly reliable proofs of any species of this family occurring in mcsozoic rocks, 
though some cretaceous species seem to be strongly indicated ; those from tertiary 
depoaitB ten not recy numeraus.* Of feoent ipedea tiiere ne Rboub 130 spedeat 
knowTi, and of these cc-rtninly oiif-Iialf 1x'lon;j:s to the genus Semele. 'Ihe Indian 
seas contain representative's nt most of the genera and a large number of BpedeK. 
Iboae of tbe OtimiH{/M group are perhaps most in^eirfeeitly known, and many 
additiaiia may, I b«lieT«!, be eaqpeotod from Indian aeaa. 

a. Sub-/amilfi—CUUINGIINJS. 

Uost of the of this Mib<£ii&ily twziow in ooiaDa and atonn, like 

Tctrkolw, and the concentric ttrifl» an thmfime TCcy dunpandiKOininienti the 
foot of the animals is generally verv' small. 

1. Cumingia, Sow., 1833. Shell transversally elongated, gaping posteriorly ; 
hbge with a projecting obliqne cartilage prooessifn firantof which there are usually 
two thiu laminar cardinal tofth in tlic ricrlit, rmtl nrif - occasionally bifid — in the left 
valve; one distinct lateral tooth on either side, both stronger in the right than iu 
the left Tahre^ The species of OvmUt^ are usnally flmnd bunowiog in eoiala. 

H. and A. Adams state that there are no lateral tcetli iu one vaUe. T luue 
examined five speoiea of Cuamgia firam the eastern seas, and all certainly had the 
itteeals in the right -tbItib stranger, but by no means obBoloto in the left one. 
Deshayes describes the animal ;uui shell of a C",n. r/mwdilil wMch is remarkably 
elongated, posteriorly attenuated, very much like a Si/udoamija, and also apparently 
of a much thinner structure ; it could probably form a distinct section of the goaoSi 
for its habitat scema also to be diflwent from that of other OteiUMNffHe (see Jour. 
deCoiieh., vi.l. \ , 183G, p, 378, &c.). 

2. JJontrousiera, Sou v., 18G3, (Journal de Conch., 3™ ser., vol. ii, p- 282). 
9hdl modetatdy elongated, hinge irith the osrtOage in a posteriody directed 
groove, two caiLliiKil teetU in front of it in flu- riL,'ht vah e, a siriijle triant^ular, hifid 
one in tbe left ; posterior but ^uitc close to the cartih^e-pit there is in each valve one 
abort hitenil tooth, looking, however, more like a posterior caidinal. SoureTble's 
(ype species 31. clathmta is from Kew Caledonia. I have also examined a 
new species which Mr. G. Nevill collected at Mauritius; it is similar in form to 
the last, having the posterior latci-al (caixliual ?) teeth very small, thin, and in the 
left valve abnost olieolete ; thus it veiy doaely appioaohefl m character to the next 
genus, which may perhaps be considered only as a peculiar section of the former. 

• tlwi*. good MMOB to Mien thrt DMbajaa' nniDlMr if •pNM« «r ^wiotmj* Jrvm tlw iteUli^dii u».<i 

t Try «ii qaotiii in hi, nttoldSM IDS BrodM. 
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3. Thyella, 11. Ad., 1865, (Proc ZooL Soc., Loud., p. 764). dhell rather in- 
flated, snVtiiaiigular.triuioated posteriorly, snx&oe denuaoted, sbiftted; cartilage iu 
an almost straight, projecting process ; hinge in the right valve wiih two cardinal 
teeth, of which the anterior is bifid, in the left valve a single one hifidj no latenl 
teeth. Th. pulchra from 8ingapoi*c is the only species as yet known. 



de species of this sub-dmBion chiefly buiy in sand, and have very long 
siphons. 

I. Seuidt',* Sohuhmacher, 1817, (Amphi'Icsmr, Lara., ISIS, u\nA 
Bcshayes and others). Shell oral, or 8ub-orbic\ilar, hinge generally with two cardi- 
nal teefli in ftont of flie joxttm otdiqne cartilage groore, the anterior in tiie right 
and the p. stt rior in the left ralvo are usually smaller and sometimes become almost 
obsolete; lateral t«eth close to the cardinal, well developed, hut 
in the left tbItb; pallial sinus ascending, wide, rounded at its termination. 

6. Syndoamya, t Re olns, 1848, apnd H. and A. Adams). Shell tnuu- 

yersally flongaiod, rnorc or leas attmunt r-d [.ostoriorly, tliiti, snb-equilateral ; hinge 
iJlli!*^'^' ^"^^^ cai-dinal teeth, in the left with one; oecasionaUv 

aU become ohwdete; lateral teeth taoally distind;, Tral sometiines very small and 
idmost obsolete. 

Ibe Syiuhmna are nujch thinner and Mwteri<nly vaausk more attenuated ebeU% 
than species of Smele. 

6. Theom, H. and A. Adams, 1851. fiheU transvmaUy ehmgsted, more or 

IflMtuaud, posteriorly attenuated. vrrythiTi, ofirn hyaline, gaping posteriorly; hinge 

J* , ^ ^ "S^^ "1 of an oblique post^?riorlT 

directed cartOage piooeai, one cardinal tooth, nsuaUy bifid in the left valve ; aU the 
cardmal. Ijeromo obsolete in some species; lateral teeth distinct* antate ekse to 
the^-dioal and m the left valve almost obsolete; cxtrrnnl li-nnrmt thin, but 
WBMtimes supported by distinct fulcra, which are tooth-like, more thickened inside 
than prorament above ; pallial sinus de^ 

.-wS^K^^iT" '° '""'^ ""'^ sometimrs TM-nH:!.!, ^^ ater. I have examined the 
ZT^ir^ f "i""""!^ compressed, lingui-form foot, and two perfectlv separated 

IZr^^riJ:",^'^ «^ ^- Adam's suggestion tlu.t 'the genus 
belongs to the « Setobwuimri^ division of 1h« TzLLnml** 

H-Jft,i7w • fr"''"'"'- " 1ML»«.rek I. JMS ,p«>W 

Iwn.Mk inb.na 1 ■ ' ™'»* « •»«'* knw. Atn nMat, mmI 

tj-pc »i»i3ai» befow tke intwdiietian of H—i... "T. . " * wwia My i«r^ re«tridfld to klciMVii 
•nuwwetwn of BmIui', ma*, uih»,. OmOtii. ■» cfadm to jriotitr- 
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fia. A. Adams considers the species of Thcom to be witliout prinuny teeth, 
wtaieh oerfavDl; Is not aliPATS tiie one. He ocsiaeqneDtly suggesto Jm a peoulior 

Chinese form witli :i ' luitiKin- tontli iu front of the oblique cartilagc-pit" and 
"with an intemal rib extending from the beaks obliquely towards tbe anterior sido" 
the name ^uhpleura as a sob-gemM. The mlenial rib may bo characteristic, but 
this is not tbe case as reganis the pfGMnoe of *»^nn>1 teeth, (mm> Ann. Hag. 
Nat. Hist,, xiii, 18C1, i-. 209). 

7. Plectodon, Curpt, 1806, (Proc. Calif, Acad. Nat. Sc., p. 207). This shell 
is nid to bo allied to Naera and to Iiave tba aqieol tt a Themn. Hia shell Is tiiin; 
not peculiarly inflated, tbe upper margin is twisted under -the iimlionps, forming 
tlie cardinal tooth ; lateral teeth long, lamellar ; oartilsgc-pit under the umboucs 
T«ry small, almost quite Udden, aitoated nest to the posterior lateral tooth; pallial 
sinus -mail. Tlic siK-fles ili'scriVird is P. MV'f/t ;- from Calirnrnii; ; the presence of 
lateral teeth (though not sufficiently characterized) and the position of the oar- 
tilacce-pit appear to liidiisate that the shelt in question is more allied to Theora than 
to Keiern and its allies. 

S. Zqdoiiiya, A. Ad., 186t, (Ann. Mag. Nat. Hist., xiii, p. 208). "Shell 
thin, vcntricosc, bealied posteriorly ; surface of valves lamellar ; bingo with an 
oblique cai-tibge-pit in each -valve; right valve with ttTO anterior primary teeth, 
left \-A\t' with a single primary tooth; lateral i<^th none; pallial sinus diMii." 
^'e(fra cochkaru, Sinds, and Scrob. admea, Gould, are the two species referred 
hy A. Adams to this genus. 

S'r. Lfjojiiv", A. Ad., IRfit, (ibid). Sliell hvaUnc, binge with two prominent 
hitend ki tli; in other respects identical with X^/t/Mj/a. Heara aduncii, QiOM\At 
is tbe t> |Mi t^peoiee. 

9. f otelMqw, Zitt and Goub., Ififll, (Jour, de Conch., vol. ix, p. 19i). Shell 
k general form very much like some species of Theom, transveisally elongated, 
posteriorly somewhat attenuated and longer, anteriorly soVtnmoate ; ri^t valve 
•with two cardinal teeth aepaiated Iqr a cartilage groove, Avliicb is lodged very close 
to the jiosti rif r one, one anterior cardinal tootli iu (bo left valve ; lateial teeth 
well developed, the posterior particularly long and the anterior rib-like. 

Tbe tatm. of the shdO, the ohliqae eartllage groove, and tbe lateral teeth clearly 
exliihit tbe cri-.^at rr-lation nf this fnnrt tn Throra, from wbicli it only diilVrs hj the 
stronger anterior lateral tooth, being rih-likc, and the posterior cardinal in the 
right vahre, fliough the last seems to me to be identical vitb vrhat I have mei« 
tinned in Tfieoi-a as tbe thick fulcrum; it is in some sprcirs ronsiflerably 
thickened, especially in the right valve. The Jurassic I'al. Deshayeai is tbe type 
of the genus, and there has been, I think, only another mesoxoio speeies described. 
The Jurassic Corbiih ? planulata of Buvignier is also a PaUeomya. 

10. ScwhlCith:' t'ld SfliulitaaoluM-, 1S17. SbcU tbin, rath» compressed, 
eloagately broadly oval, posteriorly slightly attenuated; hinge witii one or two 
small GMdinal teeOi in frmt of an oUique cartilage groore; tbe teeib oooap 
pioDally heoome obsolete i no lateral teeth. 

Sd 
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11. X«/rf6'«A', Ulainvillo, 1S21,* fscc Carpenter in Jouru. de Concb., 18(55, 
S tier., vol. T, p. 183). Shell tmtisrcrsally elougately OTal, cartilage>iat inoie 
verlioAl tlian (Mtqm, oardmal teeth UuaeUar. Int. Ckenmitsiit I>eah., oan be 
considLicd the type. H. and A. Adams refer to their sub-genua Capsa also a 
few species, like Tell, laeuuom^ Clicm., gpeclalilk, Hanley, and some others which 
imiBt fdMfin a snb-geniu in the Tmzlisidjb ; tliey have a sub-internal ligament, but 
Bot a cartihti,'<>. 

12. Licra, 11. and A. Adams, IPuS. Shell sulvtrigonal, somewhat attenuated 
and produced posteriorly, sub-pcllucid, surface of the valve divaricately sulcated, 
oartllnge-pit oUiquo, ourow ; one eavdliial tootli in eaeb Tklve in fitont of tbe 
cai-tilagc-pit ; latf) :il Lcuth cloae to Q» cnrti]age prooeaa, move prominent in the 
right than in the Icil voIto. 

H. and A. Adams inth^ "Genera" placed this form, the type of which 
they call /. Sci/rhellarum, as a mb^m of SmMoitturia, but A. Adams 
(Ann. Mag. Nat. Hist., xiii, 1864, p. 80S,) rharaeteilzcs the genus newly as 
liaving lateral tooth ; thus the shiiUg would prove to be more allied to Sjfndomjfa. 
Artriot inreatigatian has to be made whether Joora SevcheOarum does leally 
po.?css btnnl tn-[h or not. If it does not i>os8es8 them the name /aem must 
stand for it,^and la. Japonica of A. Adams must l,o sfparatocl as a distinct 
gemis; but if laem Seychellarum is supplied with lateral teetli both must be 
I l .re l the same geniu. I mention tliia point paztieiijarif because I dredged in 
the Galle harbour three spcrioR, of which one is very numerous nr.d ].as lateral 
teeth. It is Si/ndostHya 8MffM<wies of Vaillant and apparently closely allied to 
/ ^ 7 > i'c« of A. Adams; aao«u» dilteent species also has latetal teetb, but a 
tlunl, of which I procured onlr or e valve, has none. The quesUon now aiiaes, W I 
joid, rcgaixliag the lateral teeth of SeycMlan-,,,, aiul in enm this does 
ttiem, a new genas must be proposed for the kst named form without lateral 
t< rth, nnd this will stand dose to ScrobUmMa. But unless ire are eertaih on 
this pomJ^ it^ia of no use increasin? tho burden of our nomcnclatiu-p. Wlicn 
the examination has been made, the change can be easily effected with the facts 
before us, *' 

Uunkcr, in Mai. Blrrftr-r of 1861, vol. viii, p. 4A, desoribes a StrioUUm 
tactea Irom the Eed Sea. Uc places it close to Se«iele, so I suppose the form wiU 
oe uieaueal with lacra. taking tliis genus in the amended form and supposing that 
i. SegeiOlanm baa lateial teeth. 

frorn^^;'*^"""''"'^ ■* belonging to the present family, but 

the scanty i-ecord wo havo of them, it appears tl>at tbev IWWM be placed 

IIlL^i^'J^il''''" ^ ^ "^"^ ^^^^^'^^ ^ 3!«^n^ Carpenter 
«uggealafliattbeymayfonnadistbctsub.family. 
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13. (Edulim, Carp., 18(56, (Proo. Calit Acad. Nat. Bo. for 18G6,-olim (Edaliu 
Carp., im, and Jou. de Ctedh. 8- 8er.,T. p. 134). 8heU inflated, thin, cquivalTc. 
«,mlatenl. ronnrlrd ; senrerly tjapin,-, U^^.ment external, cartilage sub-extenul ; 
hinge wiUi three cardinal teeth in one and two in the other rnh e ; all bifid ; w> 
htntal tactii, palliol afimia deep. The only tj-pe specimen was caUcd (E. siib- 
iliaphtiuu, of which the author states that it had accidentally been dMiniyed, Irat 
ttia oharaotenstic, as recorded, is belie\ o I io Iks cori-eot. * 

18o. Cooperella, Carp., 186 r is considered as a sub-genus of the former; 
it has the cartilage sub-internal, the ligamePit O0i>ti|pMM to ft, tli* wmiliiHil tiw^l. 
lamellar, simplr, u on< r,f them biAd. The 8u1>«eiu» i> pioUiblj diMdy aUied to 
Metit, H. and A. Adams. 

14. Ggf^aietta, Carp., 1865, (1864 (Proo. Zool. Soe., p. STO). Shdl leaem. 
Iilii,!,' (Ed4tlina in form, thin, umboncs flatf* noi! ; lieament external, very thin ; the 
cardinal teeth lie in the curve of the hinge line, together with the laterals, 
which are distant. Carpenter first suggested that the genus may belong to the 
Kkllul.v — EkvfismjB; it is very unsatisfactorily charactati«ed, and from the 
great (hrergeucy of the cardioals it is likely to be plaoed mora oetiectly in. the 
fawt named finnily than in the pceaent one. 

Ll.TT OF CRKT.\CEOtS SPECIES. 

Htm are, as I gluted, from mcaozoic rocks uo species known with suflBcicut asonraoy which 
can be referred to the present fiunily, bat « few haw been daMribei flwin erataeainu dsHrito wider 



»h« amm of Mnui of tha goncm quoted alwvc. I quit* agnt with Pictct that it would not \k of 
ICMt idmti^ to tranifer flwgc species to other genet^ unlaH w« know soroething more ptieitivo 
of their characters ; I, therefore, append her« a list of tha «i«tenoai ipedat (■■• Fictat Sll. SaiiM, 
4"' sor.. 3- pt., p. 132, jfee.), without nwh comiiMBt 

\.~Ampiidema tm^Utm, Sow., it oartaiBly not a AaM/< ftir dmpUdma), nor is it likely 

tOtH^Seniicularh, though m-.i-,- similar f,, il, ir, f:>r:[i ; It muy Ijl- .1 TSr.ic^a or 1 /V.^i'/j,.. 

^IiB»^Mrioml>oiduiu,d'Oih.,h»s ongiually betu described by Leymerie as a 
'Joaya, but it htm more the appearance of a Pm^mm, thmgh it nuigr abo be dwwn to belong ia 
r.= i>wauNi%^. or one of the allied genera. 

«t«w(to, elmMfiHa, phateolma, and mi-pSMtotiiu aU appear to belong to the Giitixj:; 
nrvne of them hag the chanicterktic f«nn of AmNMAirte. and the lest two alio naenUeaenui 
species of Zep(oH koA La*»a {MeUiaJ. 

T-H.~L. Baflet and Jr«fw«« of Coqaand have quite the ortenial appeanwe of Oimtim. 

9.~Mra ? /enaoM, Keek aad Hayd., (QieGk Idat of onb flMib; Bnitba. UiaoeiL ColL. 

Wo. 177, 1H«4). 

I tony here mention a remarkable sliell described (Mem. Soc. Geol., France, 2nd scr., il, 
^ P*- fig- 8,) Udder tlie name of C^prina inetrto. Hbfi hinge of the left whieh i« 

noMrtnaalely not perfect, very strongly rccalk that of a Oitmngia, and so doe* alio tke fens 

of UiPuhcll. 

>{o Kpecies of tJiig fmxWy occur in the cretaceoua noeka of Southern India. 
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B. TMuiiTAiau with a stsaog estaniAl ligamenti but mthoot a cartOi^ in the 
hmge. 

fTFij.i\is.t, H. and A. Adtaatj Telusid^f. and Fsitnfomtn.r: r,f Dcshaycs^ 

Animal with a strongly compressed lingui-form foot, tlio siplioiis luni? and 
wlioUy separated, the inhalaui shorter, but more muscular and thicker tiinn the 
odialant; the {Mlpf vaiiaUe in dse^ hnt usDaUy hagb and ooandy ttriated; goiBr^ 
ally with two unequal gills on each side of the body, sometimes disfinct only near tlie 
posterior eudB, where tbey arc united, narrow, but usually much longer than the 
pnlpi. The ahdb «ie txansrenally elongated, posteriorly more or lem attenuated, 
or truncated, gapfag hehind and sometimeft also in front, thin, entixe at tlie mar- 
gins ; beaks small, not very promiuout ; hinge composed nf one or two eardinnl 
teeth, lateral teeth present or wanting ; ligament external on more oi less promi- 
nent or thlclcsBfid Mom ; palUal dmu deep and often very large. 

Til. TrUvfn ;in among the oldest known shells, but the diffiareilt ibnut vhiflh 
tlicy present have been Tarioosly classifled by conelinlogist'!. Lfittrcille first 
gn>u|)od most of them, then kiumii, under a special fomily name, Tellisidjr; bat 
many subsequent ehangea and covrectiona hare lieen made by several of oar best 
ooaehologists. 

I have already mcntioneil the classification of H. and A. Adams in their 
admiiaUe work, the Oeneia of reoeat MbUasea. Tbey plaoe our shells as a sub- 

fnmify besklr llif i niiACiS£, scuQmci hAiusM,wA. iapbusjk. Deshayes was the 
first to draw attention to the differences which exist betucon Hie animals of 
the group of Qasii (bis JPtAaatOBiiDJs) and those of other Tellihivx ; but I 
think that author's seiMiation of the sheUa hito t«n» fiuailies is neither necesaaiy 
norftiUy justified by any very essential differences. Drsbayes liditly says that 
the shells do not offer any particular distinctions, at least not such as 
voald entitle them to rank as two dirtinet finniUes, but he say* that the animals 
of the OARisx possess small palps and two gills on eaoh side, white all the 
iKLLixiXM hare large palfx and only one gfll on each side. Tins would no 
doubt be tbougfat of imi ra taiu c, for this fact being suffideutly weU established, 
there generally could be some distinotioos pdttCed out in the sh^ which 
would^ assist in the scparaiiou. V,nt I am afraid that tlie ohavacter sj,L-c'in>:tl 
legRiding the number of gills is not a general one in T£u.tifjv^ and I do not 
«tm know whether it holds good at aU. I haT« exanuned the animahi of 
Tell. nu,om. and a few oth. re, and found that the gills are in those speoies 

^vaya long and narrow, the two plumea are grown together in front, Imt more or 
kss distSnoUy sepaiated potterioilT, whew the gills from both sides join each other ; 
»rn^ ever, err ri at the anterior part whsie thcy eertainly appear as a single giU, flie 
median furrow- sepaiatiiig the two idume. ran be traced without much difficulty, 
to be able to retum to this anatomical question at the earliest oppor- 
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Again, as regards sbelk, the suggested dktinctioti between the two diviaions bas 

liwn strcrcrl,. ned by tbe <?encnl observation on recent o.is/.vjf, that tbeir liingo 
does not possess lateral t*:etli, wbUe the tslusiiij^ m a rule, have them. But this 
eluncfter keee its importance, jnaamnoli as there are many telusis^ which 
Imvc DO Intcral (rvtli, svhile, on tbe other band, some of the speeies of Qwi 
hare them distinctly indicated by a thickening of the nuugins in fiont md behind 
the beaks. 

For those reasons I preler to foUow in premnt ammgvanent the elasrifloa. 

tion sug!-estod by Deshayos in 1830, srpnmtin-, L.r.v. v ,>r, the DoyAcrn.s as a 
«liatinot family according to Deshayes' more recent systematic choughs, Merely in 
oeder to AcOitate the gnmpjnf of the Tarioui generic forma I shaU accept two sab- 
fajnilfes. the ojsav.* r=P.^ * VM.nriD^), aiul tbe TELzisryM. I look, however, upon 
this separation more aa a matter of some (not altogether) ( ,t,w ui-iiLr, il,:,n ns 
bebf a afariotly natnml one; however, a thhrd division which i shall quote under 
the name cjpsrx.E, including JfiMafis. Go^lram, Oapta, and ZmAmfOt, appears 
to Die more desirable. TJie c-iPS/xff arc distinguislied by an elongated or rounded 
•hell; they possess one or two cardinal teeth iu each valve and no distinct 
latend teeth. 

I may add fbnt the srpnrntion of the two former named Mib-ftimilioa ia aho 
not distinctly indicated in geological history, except that some of tho older secondary 
spedea aeen, aa to fbrm, to agree better with tbe fliat tfanii wiik liie aeoond division. 
Of till' fhiivl fliiisli.u tli,.r<' aiv more fossil apedes known, all of which agree in 
jyeuerol character with the recent ones. 

Tbe epeeiea of Om and maiUa r^S&tetelluiaJ form connecting links between 
the Soixsioji and the Tsllisidjb, and the C4Miy^ indicate a paaaage to the 
FsTucouD^ belongiag to the next order. 

a. m/Mafyf-Gjmr^ 

I shall tnko up this sub-family firat, because tlie forms arc more closely related 
to those of former gcuera, than are the true telusisje. Deshayes in hia new 
edition of the Fteis fosdla refers to hia family PsiXuontD^ only the genera 
Pmmmobh, Sauffuiiioloria, and Capsa ; ho altogether suppresses Soletetlina as well 
as his formerly proposed group CapnUa. 'Hie genera which we rdVr 1„ r, io the 
9uh^ftn% answer more to those of H. and A. Adams', with a lew aiteraUona 
which suggest themselves consequent on more recent resenn^es. 

1. Gari, Schuhm., 1817, C Psammolih, . Lnm.. Shell mtlir^r thin, 

doQgated, nearly equilateral, posterior side somewhat less high, with one or moKj 
ridges running fmm the beaks to the inliera-poateiki- end ; euzflwe regularly 
oonceotrically striated ; bingo usually T^ith two cardinal teeth in the right an*d 
two m the left, the posterior of which often becomes obsolete; pallial sinus 
iwrge. The natne Qitri liaa been restrieted fbr a large nnmber of Umiiold spcdcs, 
M» type of which may be comideced Omri futtpUa, Other apeoiea liaw aome 

2b 
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^jeculiartl ios in couimon, aud were uu tbat accouat placed in distinct sub-geoea ; 
tliese flub-diTtrionB appeur to me rather desiraUe. 

lo. I'sftinmohcUa, Gray, 1851, (?f=Aiiiphich<ena, Pbilippi). SheUe nmiUur to 
those of Gtiri, but smoother, the posterior part slightly ridged, and the termbatiou 
more rounded ; liingo usually with two bluat, partially grooved teeth iu each valve. 
Q. modetia of Deshayes may be eooaideiced as the tyTpe of tbie eab-genus ; the 
forms nil' intonneiliatc between tliuse of irnc Gori and of the next sub-genus. It 
•ecma very doubtful thatPhilippx's luuno wiw/v/f/c/i^mm can be applied to tliis suli- 
dhrimon, when ira cnmpace fhe ehaiacteristie giveu by that author iu his i^lamial 
of Coi\chology. I shall uoticc the geous Airther on as distmctt 

111. P/ffrmmornh' , Blainv., 1821. Shell rather solid, with snVi-pnrallcl upper 
and lower margins, posterior part generally somewhat longer, obliquely truocatcd. 
The type nX tbia attb-genuB » JPttrnmoHa marima, Deab., it is a form wbiob moetly 
approaches some of the rn.inF.LuyM. 

2. " AmpliichcBna" Phil., 1847, (Hand!), der C inch., 1853, p. 307). "Shell 
elongated, nearly liacal aud eciuilateral, gapiug at both cuds; beaks small; car- 
dinal teeth \, no lateiails; ligament external, placed on alightly prominent ftdent; 
two mnsculni' impressions ; pnllinl sinus lur-e. Tliis :,'-'nus ripjiarently stands betwcRn 
Dona X and Soten one spccios, .4. ifiH</mrt««««, is from Mazatlan. Sueli is tlm 
duuaeteristic given by Philippi; I do not know the species, but it apj[>ears 
latlt r di^finct from other Psamiiwbellte. 

There have been a large numbrr of fossil species describe nnrTor flu- -ciuiic 
name of Oari or I'samtwbitt, but it remains to be shown Low mauy of them really 
belong to that genus, or even to this sab-ftmay. It eannot be doabted ttiat true 
species of rusiyji occur iu t. iti.n y d. posits, but tliose from cretaceous and older 
deposits seem to a hwge extent doubtful. I have ascertained f liat soinr of th-- cre- 
taoeous apedeairhiohin external fotm perfectly resemble (Jati (sub-genus i>»«w»io. 
ro?,A do not at all belong to tbat genns, but to r«p«, w one of its nearly affied 
genera. In the list of the cn±iecmx<^ spt-cics T sLall, howorfr, ol)li^^J to retain 
some nnder the name Gari, for unless the hinges of those species have been era- 
mmcd, there is no advantage in Aiftbg them to other genen. 

3. maM,>, ^lodocv, im, rSoleteUhm. Blainv., 1884). 8heU elomnied. 
rapmg at both ends. thin, covered with a thick hornv ci,;drrm:«, posteriorlv 
laBMgb and mow o» less prodnoed,fl«MOM and slight oarinatcd; hinge usuiOly 
w.th two rnrdnial (oeth in each valve, but the posterior in the htk ralre ia eenendly 
smaUcr, laminar, and becomes occasionaUy ol,solet. ; p.llial sinus largo^Setope 
of this genus, as restricted, is Liang's SoUn Diphoa. Th. speHes. as a rT 
greatly iw-niLl,. :l.«e of Qari, and OOtdd be eODSideted only as .uL.—ric-allv 
distmc from thorn, but .Mle the lattc. are truly marine' shells, 

""f^ """'^'^ ^^'^'^'^ ^ ^I-"- 'H.t ,vith 

rZJS^S,?'^^..'*'*™^' ^ posterior end ot the shell is also mor« 
attemmted and flexwnia than in Oari. 
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So. P^mmeMla, BlaiuT., 1824. This indudes n faw yello^li or purplish 
cnlnniTfl species with a thin epidermis ; posteriorly slightly rostrated and rounded; 
the fulcrum is Teiy slroog, and the margia in front of tbe bingo somewhat 
tbieknificl, n if iadieating a lateeal tootb. The type of the nilvg«iiuB is WaMa 
(Sl^ldlhut ) siib-nnlMti, Dosli. 

3i. FtamtnolaOt Lainck., 1818, (Capaella, Desh. ; see ttcove in Cmeh. 
Icon. x). Shell tnmsTenally elongated, thin, beaks sliirhtly prominent, the posterior 
ride indistinctly ridged, grarccly less high tlian the anterior, snb-equilatend, 
corpntl with an oliraeeoua epidermis; liini;^' vrith one tooth in the Irff nnd two 
in right valve, all throe short, blunt, and grooved ; pallial siaos duep. This iacludes 
a irainiber of eastern sheila, in whioh the epidermis is gtnmgly denreloiied and 
ih-} si.elly part thin; thoy nppcar partially to live in Iju w Mdl water; PftMNmotoa 
Luyurdi, De»h., may be considered as the type. 

4. SmxgvitH^mia, Lam., 1799. Shell largely oblong, thin, posteriorly 
considerably attenuated and sub-angular; hinge with two approximate, partial^ 
bind teeth in each valve; pallial sinus very wide* somewbat irregulaiv llvt-xc 
desoribes live species^ most of whioh are xoee coloured. S, mugiiiiiolenUi, 
Gmeliu, is the ^pe of the genus ; the shells are diafxiigaiahed liy their largely 
oval and compressal form aiid tlu ir thin structimj. 

5. Elizia, Gray, 1S52. Slieil compressed, thin, like Smigimolaria, but sub- 
ofbiciifairin shape, and not ridged posteriady ; the anterior side mneh shorter: hinge 
Avith t!in'e trrtli iu the left niuMwti in the right vah'c; ui tlic fonnf r llio central 
indistinctly bi&l, and the posterior are in both almost horizontally prolongated. 
Beere describes two species as SMefelHaa ( b MattUo), tbe well Imoim R erji. 
culata from Sumatra, and anodier, S, reeena^ from. Ualaooft; the latter seems 
hsrdly to differ from the foimer. 

b. M^^f-TSLimiNA 

Tr. tills Mi1)-r;iniily are included the species \v]iicli are 1>y o!ilor cunc'liolo.i.Nst'i 
usually called Tel Una. The animals of these specie* iiuvo, as a rule, very long, 
Una siphons frith entire orifices, and the two plumes composing the gills anteriorly 
growTQ together in one x)lanc, but posteriorly more or less t j lp[ vi.iy 
large; the shells are peculiarly attcnuate<l and compressed posteriorly; the surface 
is rery regularly conoentriiettlly striated, and in the larger number of them the 
bill.')' is foniisiied with lateral teeth; those of the left valve arc, however, generally 
smaller or even obsolptr ; the posterior gapo is always distim *, tliougli narrow, 
but the anterior is only occasionally traceable ; the ligament is strong, the fulcra 
not very promin«kt, the peUial dniis nsually very huge. Th^ geognphical 
di^ribiition h worlil-wi.lo, and tlio first speoies oocur in the juiassie period; 
they arc, as a rule, true marine shells. 

6. Macoma, Leaeh, Shell slightly inflated, or compressed, oaidkal 
teeth small, sometimes nearly obsolete, the laterals are, as a rule, not dcvcloi>ed 
at all, occairionally there is a thidcening of the margins observable. The shells 
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aro usually ct»verca with a ratlier thick epidermis, and some of them lire in 
brackish miter. 

7. Tellktora, Moroh, 1851 (?). Sbdl sub-triangular, or rapidly contracted 
posteriorly, very thiu, transpai-t'nt ; surfaee concentrically plicated ; liiugc with two 
oatdiual teeth iu each valve, the posterior in the right valve beiug usually obsolete i 
posterior lateral teeth num etrongty developed tban the anterior. The type of tlua 
genus is TefK Bumetli ; it is a marke<Uy different shell from other Tetlma 
form and structure, but it passes gradually into the igrpioal ionas of tbatgcmiis 
tbroo^ such species as Tell. etyttaUim, Chcm. 

a Tellina, Unu6, 1758. The form of flie slielh Tuiea from mb-orlnonlar 
totiansversally much elongated, but tlir posferlor end is ahvavs narroivw. somewhat 
contracted or llexurcd, a ridge runniug Irom the beaks to the postero-inferior end ; 
thfif are either equlvalve, or ollem the posterior end ia the shorter, but sometimes 
it IS longer tlinn tli. anterior; thej ave always more or lem hitaraUr compressed; 
the cardinal teeth arc geacrally well dcvclopinl, tuo in mdi valve, and of the 
same number are the laterals, but the hitter somctimca become ob«>lete. It is 
almost a general rule that the hi,te«al teeth of the left TalTO are smtOler than 
those of the right. The T^nnicmu, sul>-genem which hare besn established seem 
to mo to be oskemdy convenient in the groupinir of the many species of 7'./^V.<^ 
andaom«. aB,forInafauuse. MicomamA Tellklora, are. i beUeve, deserving of being 
separateCnto dHtinct genera. I may also espedaUy mention Jfem. Ampagi 
parU.). and 0.««^. which will probably have to separated as distinct genem. 
^»<*weTer..as t&e oonect comparison of many of our fosaU spedos still depends 
«T^ ouxobiammg much better ^tohJa than tho«, now arSable, it docs not 
appear ri.sual>lo to mtroduco nt prr.ent those changes indicated. 

T ^^t^'^i^' '^^""^ '^'* tvpe. 

LaVI' 'f*«,*»"'™»«"y elongated. %vith sub.i>amilei upper and lower edges, 
and well developed cardinal and lateral teeth. The oiher sub-^nera tte- ■ 

1 r""',^'''^' ♦^■I"^ ^'"'^S ihe weU known T. tnrgata, 

p«tenorly prolong«l and more or less rostrated; the kteral teeth are sti^ 
m one valve than in the other. owvugo 

mm.f ^^"""'""f T^ '^:. 1795. Posterior side of the aheU angidar. not 
ZttI i'tL^i ^^'"^ ^ '""^ 1^") valve nlnT^;:,-eIv 

t^tie asolrtT r;'!*'^'^- Thissub-division is not equally cha.^- 

t mZ'u T."?" ««M he ehu»ed with the 
beek. diwZTwr , , -^JaWy shortened, 

I « nLt /"""^ ^ ^« ^"^t distinctly t.-a«eahle. 

much r««n,i7 V. ^^^'^ ^^st*^ seas J Qtev extanallr Teiy 

«t or^;«i,f '^'"'^ t^^-f- of Gray), iut S STS Z 

.%ht;;'~';,l'^^ SI«^eloj8.ted.hinderpartd«rter.ti. upper 
uy convex, posteno* end anh-trtmcate. heak. directed fomdb; 
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ligament situated on tliickened but not proiuiuent fulcra ; liiiige willi one 
anterimr, long, lamelliform tooUi in uach valre, biM in the right, single in the 
left vahe, poatraiar oaidinal toetti not distilnetlr tnoMble in either valve ; Literals 
less distinct in the left valve. Tliis is basf il upuu the cretaceous TelUm ttt^fata 
of Goklftiss (8ce Pctrtcf. Germaniic, pi. 147, fig. IS}. In form it very much 
resembles Mara, but the hinge presents some niaiketl dillcicuccb, as noticed 
above. 

81'. Arcopagin. Leach, 1827, (test*' BrownV Tlu re li^vve been a number of 
very different shells described under the name of Arcopat/ta, I shall here resti-iot 
that name to time ftmna whidi ate ncoe or Ion doaely allied to tlie type species. 
Tell, cramt of Prtmri nl. Tlu sc nn more or less sub-orbicular, with convex 
valves, osuaUjr rough surfaco and always with a fpsterior pUcatmre ; ibe cardinal 
aiidkteiilfeolii«ied»t»iet; of tliolatter tlioso of ike left valve are nuller tiun 
those of the xighi, but usually distinctly traceable. Even as veatrioted in thia 
way there ar? two sections of shells of a somewhat different aspect ; the one 
is almost orbicular like I'ell. craam, di«cm, and BCobinata ; the other is i>osteiiOirl]r 
move jNToduoed, leMmUing the sub-genus Telliaula, like IV//. IhigHti-Jklk or 
rngom ; but the shells pass so gradually one into the other tlmt no furtlicr separa- 
tion appears advisable. Both forma are represented in tertiary and cretaceous rocks. 

^. JMeonkr, Conrad, 1860, (Jouzn. A«»d. Nat. 8^^ Shell 
elongated, sometimes roundish, not peculiarly iL!(T<, lour.ded on V^nfli ends, 
sutfiicc partially or wholly ladiately ribbed, posteriorly not, or very indistinctly, 
flexoous ; anterior cardinal teeth in both Talves elongated, bifid, mueh antailer ia 
the left valve ; posterior cardinal small, but larger in the left than in the right ; 
lateral teeth much thiruK r in the left tliau in tiie right valve, sometimes almost 
obsolete in the former. This ought to include a lai-gc number of fossil speoiea 
wUeh bave been deeeribed aa Arcopagia; the want of posterior ilexuio or 
plicature and the usual radiate ribbings near the terminations of the shell jiaitl- 
cttlarij chuacterize those spcciee. Among recent shells they are repnacntcd by 
2W1. ametHMea,* Gould, (not id. Seuaa or d'Oih.), and one or two otheie. For 
many years palteontologists haTO iqMinited tihete ihoUs firam 3kUkt9 and apjj^ied to 
them the name Arcojiagia. 

The hinge-teeth vary a great deal, sometimes the posterior oaidinal tooth is 
very elongated and laminBr in the I^t valve, at other times it is nearly obsolete. 
In the left valve the posterior oaidinal is alwa^ short and thidc, aometimea grooved 
or bifid. 

Oonrad institnted this genus for sNorthAmerioan eretaoeous species, and most 
of tin; Txtiown forais belong to the same geological period. Conrad's characteristic 
is, however, in some respect unintelligible ; he says ; " oval or obbng ; cardinal teeth 
in the 1^ talee two, the anterior one elongated, the ottier under the ap^ amaD and 
bifid. This sheU of which I have oi»^^ (k$ right rahe belongs to a en fae r.,is -roup 
whioh d'Orbigny lias referred to the genus Aivopagia, &c." It is probable that the 
• I aul; kiinv tliw «po«in (ma tlw figun: in Cbena'< JUbhuL 
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nlbronee to a 1^ wrJw ia to tlut figured by d'OrUgny <PaL Fran?., foB*. enb, iii. 
pi. 878, fig. 5) ; in such a case, liowercr, it ought to have boon statetl, fbr it ia a 
verv Efreat dillercncc to draw up a charactxristic from the actual specimen or frxrm 
a figure without consulting its original, but Mr. Courad seems at such occasions 
oftwi to indulge in the mystecimu; my elianeteiittic quoted above 1m been 
taken irom very well pr' srrvod spocimens of both Talvefl of COtMoUt of 

Goldf. and from our own Indian forms. 

^. PhsOoda, Sohuiimaeiier, 1817. Shell oltlong, mooh oompreMed, poa- 
teefavaide cariimtcd; hint^o with tUo prinmry tooth divergmt^ huniBllar; oDelatenl 
tooth in the right valve only. Typo Tell. fLiHiwa, Linn. 

8A. Aiiffulm, Miihlf., 1811, {TelUnula, Chera., Fubiditw, Gray). This 
indndei a mimber of aniall, tbin, amooihiah aheUa (like T. fiitik^ Gmelin, or 
T. juvemliaoi Han ley), sub-orbicular, or (Jongated, with a posterior plicature; 
the cardinal teeth arc small; of the laterals there is usually only one (the 
anterior, rarely the postciior) in the right valre well developed, the other ia moatly 
obadete. This section of TeUkuB is sometimes detorioiDed vith very great dilft* 
culty : some of thr- ■iprcins greatly reseniLlInL: --niall Jfftcoma; aod perhl^ MtUtonui 
ought to range only as a sub-genus here or near Feronesa. 

9i. TeOmmem, Oonrad, 1860, (Jour. Acad., Phil., Snd ear., xr, p. S7B>. 
The author dcseribns two species, T. Umulula and eboiva, under this name : they 
both have an elongated suh-tn'sroTinl form, and the shcn«! arr said tn he thin. Of 
the former species a right valve is described, possessing " three cai-dinal teeth, the 
shortest one ofteiBdh:^ to the apex." Of the latter a kft valve appeata to be 
figui-ed; the shell is snirl to linvr thn nntprior cardinal fonth slii^litly oliliquo. No 
laUiral teeUi are said to occur in the former, and no mention is made of then* 
exteteaee in the latter. The ahdla lesemUe Angutm a great deat^ but the praaent 
ehai-octcnstic appears inauilloient to compare TeUiniiimera irith any of the otiier 
sub-genera of Teltum. 

8*. TelUuidcs, Lamarck, 1818. Shell transverse, posterior part somewhat 
attenuated aod tronoated at the end ; binge inth one approximate lateral tooth. 

Type T. thiwrmsiix. Lam. 

Tellinitei, 8c h loth., 1820. This name has been in use by various authors 
einee nearly two oentnriee ofpt, but Schlotheim reserved it for cerUin fossil, 
especially paheo- and meso-tph apeeiea of UMlimt, and aimibir ahells. The 
deanitum is uncertain, for I am not aware that in nnrof the species the hinge 
had tow eiamined. McCoy (Brit. Pal. Foss., p. 286.) i-efers to it a species, 
X. tOkne, whiflh lather appear eto belong to the ^o^jrarrms; other species, how- 
ever, have marc the aspect of Telliua: and still more that of TelUmmya. 

8L2Io>mi»u^ 8tolic»ka, 1870. (irm,iak,, apud H. and A. Adams). Shell 
elongated, anterior aide short, broadly rounded, posterior prolonged, attenuated 

cardinal ^thsmaU. one approximate lateral tooth i„ the right valve T. Irhu- 
gutarif, Chem., is the type. This is a very charactcristio secUon of TeUmof 
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the sliells resemble externally G/tR(r,n)<y, but niv much tliinner. TI. luid A. Adams 
apply, according to Mdrcli, the name Momala, which is a corrected uanu- of 
Agsfsiz for Omala of Sohnhmaoher, for ivliieli tlie typo T. lAamta of Linnu 
hu been taken, and which is therefore identical with the next sub-genua. 

Bill. Pcroiiiva, Poli, 1791. Shell oblong, thiu, anterior side slioi-t, posterior 
elongated, sub-auij;ular, with a slightly ele>'atod marginal plicatiire i ligamcut iu a 
long deep groove ; lateral teeth obaolfita* oonlinal elongated, but not y&j pro* 
minetit. Typo T. plomtta. Linn. 

Hn. Metig, H. aud A. Adams, 1858. Shell elongately oval, moderately' in- 
flated, onteiiorfy Bomevhat ptodiioed and tounded, posteriorly trnncate, ■hortencd, 

and more or less plicated ; lignmriit largo, in a deep gr ivi>, fulcra thickened inside ; 

hinge in the right toIvc with two diverging teeth ; in the loft the middle tooth 
ia diatiiiot, hvA the anterior is represented only by a thiekened mor»iu; not a 
tiaoe of lateral teeth ; muscular impressions and pallial sinus large. This genus 
is very characteristic and considerably dilTerent from other Ti'lliiue ; its type is 
2t'W. Jtftym, Phil., and such forms as T. ktcuuow, Chem., Tell, spcctabilin, oxlA 
maty others of the same type, also appear to belong to it, hut I have not aeen 
the last named shell. A species similar to KprrffhiVi-i oorrirs frissil in 1br» tertiary 
depoatits of Burma; it has the ligament marginal aud almost covered by the 
upper edge. Hdrnes says (FosaQe Moll, des Wiener beekena, vol. ii, p. 92,) that 
lie saiNTicd himself of the identity of the mioecno form with llu: i. o nt one. 
I have just now no materials for comparison, but a« for as I can remember the 
shell there are some not unimportant diflinenoes in the fossil form. In any case 
the yii lUKi ty]sc is more equilateral than any recent s|>ocimcn I have seen. 

H. and A. Aihuns n IVr tn flu' suli-nmns ,'/.v merely the single species 
TM, Meyeri, Phil., aud quote others like UicitHosa, epliijppium, Slc, as a sub- 
geuttk of Serobiaaana under the name Of^pto, Boso. I bad no opportunity of ex- 
aminiif^- nil the sprdc*';, Init those which I linv c nn-iitianr d anda few others certainly 
arc more allied to the TELums^ than to Scrobicvlasiwji ; they have the ligament 
soft or spongy, aftuated in a deep groove, aometimeB merdy oorered by the fine 
sharp edges of the fulcra, but they have no cartilage i)ri)pcr, at least not separated 
or lodged in a special cavity. TIic situation of the ligament is sah-iiitemal, 
perfectly similar to that of many Zwinep. 

0. Mcuttrontfo, Agassiz, 1812, (see Pict. lU. Suisse. 9" ser., p. 154). Shell 
elongated, cquivalvc, solid, sub-equilateral, posterior side somew hat longer, upper 
margins sloping, almost straight, both ends rounded; hinge-teeth not known 
(7? wanting), an ohliqiie iateinal rib in front of the beaks; ligament strong, 
external. Pictet and Campiche have again introduced Agassiz' genus for 
the typo species M. CmUotu, and placed it in the Tf.llixib.s. The authors have 
eiamined speeimena with the ahdl, which ia wry thick, only exhibiting stzis of 
growth; they correctly conclude that the ahell eannot belong to the ^Aur/jv/i)^. 
which nrf> all of a particularly thin "^tnit-ture. It is not easy to find anywhere 
eke a place for the genus except in the Teluxh/^, although uo hiuge-lcelh have 
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80 yet been obs^rcd : I do not think thai the anterior internal rib is of any generie 

import aiK'o, for such riljs arc not luiiisual iu various species uf TelUam, In 
grnnral form J/. Coiiloiii resoml)]es our Palicomcera iucompiciia, Imt this has 
oil llio cliarai.-tei's of thu latter sub-genus, the liiiige-ttietk being distinct ; still it is 
the only shell I know wbieh can be compared with the Emopean type spedeo. 
TossHiiy .Vv/ 'wn/yr; rnny >\:\\u\ near Metis, for in some species of this aub-geniis 
the few canliual teeth become almost quite obsolete, but then it is to be 
obsemd that all epeekss of Metit are thin sheila. 

10. Strigmm, Turton, 1822. Shell sub-orbicular, porterioriy sli^tly pro. 
fhiml and narrower; surface <:Iassy nud dn-Jiricately sfriatcd ; hinc^o with the 
cardinal and lateral teeth well developed ; sometimes there is in each valve only 
one rtrooig, sometimeB two eardinal teeth. eatnaria is the type of tins 
gpruj?. Tho sliclls rire vfiry characteristic, and though resembling in shape and 
dentition Telliua, the glassy divaricately striated surliico is so peculiar tlia* a 
generic separation seems adriaable. They arc eitemaily very much like lacrai 
and other divaricatdy striated spedea of the SatoaicvLAntaut, and most be conr 
sidered as truly reprBsentatire types. 

e. &a./*mify,—CAPamjl. 

The shells ir.clndrd h, this sub-iiimily are characterized by nn inflated f<ttm of' 
the valves, these bcmg generaUy radiatcly striated ; the liingo only 'possesses 
cardinal teeth, bnt the animals do not difler from typical Tsixisfis^. 

11. Macalia, H. Adams, I860, (Proo. Zool. Boo., load., p. 869), TbU genus 
baa been proposed for the type Tell. Bmguieri II u n 1 e y . The shell is sub-orbicidar, 

soUd and inflated, posteriorly with a moderate ridge, neariy eqoivalve, the 
beaks ara prominent, the ligunent sibiated in » deep groove; the binge with 
two verj' stronj: r aidinnl feeth in each valve. 

12. Gattrana, Schuhm., 1817. SI,,!! h-nnsTrrsnlly olon-nfrd, oftpn sub- 
trigooa], meqaihteral, more or less xnllated; hinge with two divo,i,W.,cr . ardinal 

eoth m each valve, the anterior in the left nsmdly bifid uid stronger tUau any of 
others; no lateral teeth ar« pre. nt. Tlie best known species, Gast. fr^ 
or Linn6. may be considei-ed as the type of the genus. Fcissll spoH^s are known as 
yet only from tertiaiy deposita, but it is possible that some of the si)ecie8 

bZw , i ^''^^^ *° 'Ufa. 

bur^m «md and mud; I met with o.e species near Akyab (Anacan coast) 

»W«owine fa a soft Mndstono bank in company with a Ptf<r«»ia. 

vonJil ' r^^^PW*. Modeer, 1798). Shell oblong. 

T "^'''^^y ; surface of valve radiatelv striated; 

mnge with two diverging cawlimil teeth in each valve, palli.I muus' m.u. 

^Zl^JwncTT of Lamarck; must con- 

A i^ZL rf • '''''''^'''^ ^ <>f the same species. 

A laigo number of fossil specie, hnd been described under the generic name C«p*«. 
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Imt not manf bftToaa yet 'been trilli mfficiciu certainly pionsd to belong to tbat 

genus. Desliayes' Capaa mimtm may rather I)g a Paammocola or FmmmoleU,', but 
it has not at all the appcai-auue of a recent Capta^ There are also a fe\r species 
from flwtafleoQa depoaitB eomewliat veHOdHHiig OipiB, but dune from older 
tidi'.s are vltv ilouTstfu! ; most of the fossil species are •u-itli nit radiating strue, utiii 
their relatioos to Oastram have in many cases yet to bo fully ascertained. 

14. Xm^upitt, Forb. and Hanley. 18<I6, (Mysia aptid Gray, Zejoulairia, 
Desh). Shell sub-orbicular, latlior coinprossed, thin, surface concentrically and often 
also ladiately striated i hinge with two cardinal teeth in the r'v4\t and thn o In the 
leftTilTe; pellM riniM de^ asoeodnig. Z. mdota, Venn., may be considered as 
the type ^Hi^ genus. Tho shell has externally a very great resemblance to anm^. 
D08IXIINJS, especially Cuclina, and also to the fossil sjiocitjs which Conrad cnllorl 
C^pmuerUt, as well as to Clevieulia in iu structure, but according to Clark the 
aa&iulis ^uite efmilar to that of other 2WHIm9. The one Ufld tooth ia the left 
nlTe oisrii^j greatly xeoalb HOUm. 

Considering fossil cvidcnco the Tellisid^s do not appear to be so old as many 
other apparent^ more higlily organised Pelecypoda, for iiistanrc, the AxATiyiv K. 
"With tho exception of a few doubtful forms which I stated to have occasionally been 
referred to TeUiniles, andafev others called Psammchia f= OortJ, we hare no 
certain proof of their ocpurrenco in pnlfPozoic roolc-;. A.s rp^nrrU species from 
triassic and Jurassic deposits hardly any diUcrent assertion could be made: 
then are nuwe feems which lesemble oAuts^ than TsaantjB, bat I am rather 

in doulit wlie'Jiei' many of (Ikwc. species belong to Gari; they are, as already aQuded 
to, more probably referable to some of the oompressed forms of Tjpssiy^. 

In the cretaeeooa rooks ure hsre several well marked types, representing a good 
numb<^r of the genera and sub-genaia of ngtzanrjB, but I do not know whether the 
same could bo Raid as rr;:,Mi-ds the oasia^s. I have not mot with a ew^h species 
which I could with sulhoient certainty refer to Oari (Tsamtiu^J, and so lar as 
I know all the other determinations are simply booed upon fba external resemblance 
of the shells, Amons; these, forniM resemljliniT Pgammocola and Psainmobella 
mostly occur. With regard to the cretaceous telusism proper some of the tub- 
Seaerio typos of TeHKna, whieh are at present less ntuneroDS than others, were 
til. 11 moro prevalent, such as Jfrrm, Linearia, Angulua and Jlomalina ; some like 
PaUsonuera appeae to be peculiar to this formation, while others like Penmmo- 
dlttwaj mUnelta, and Areopagia ai-e more mcly represented. 

In tertioi^ depasits we already meet with a &nna greatly resembling the pie* 
sent one in emicric types, litit not neai-ly so numerous in species. L.-ir^,';' additions 
to this fauna have to be expected from the examinatioin of the tertiary deposits of 
India, aodm dottbt also of other tropical ooontries. fllie miooeoie epeciea of the 
European deposits very much resemble those now to be fovmd rrciMit in tmpic-al 
countries, and several species are identicaL What results the tropical mioccno 
luma will gho remain yet to be abowD. 

9» 
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All TsLZJKTD^ are inhabitants of sandy shores ; they all bury in mud, and 
the greater number are purely marine species. Of the oaxixs which are more 
numerous in Australian seas than anywhere else, there are about 120 species 
known; of TKLLisiyjE which arc in all tropical seas numerous, but largest and finest 
in the Gostcm seas, there hare been as yet about SCO species described. 

CEETACEOrS SPECIES OP TELLlXID.r.. 

Pictet and Campiche in their review of the cretaceous species of this family refer them to 
the genera TflUna, Arcopajia, Ptamnolia, SanjuiHolaria, and Mactromya, (sec Pal. Suisse, 4"' 
cer., 3"» part., pp. 133, &c.), 

1. —Macfromya Conloui is the typo of the penus; no other species ia as yet known, and it is no 
donbt necessary \o be very careful in transferring an imperfect fo«>il ehell from one genus into 
smother, for the confusion is in such cases often endless, and no benefit residts either to the con. 
chologist or the geologist, 

2. — Of Sanguiiokria also only one species has been described, S. erelaeeMt*, Conrad, from 
Alabama; it has quite the form of recent species of that genus, but the hingc-teeth have not Ijeen 
observed on the fossU. 1 cannot see for what reason the sheU bos Ijcon referred to Cyprimeria by 
the same author (Am. Jour. Conch., iii, p. 9). 

Gari and allitd genera. I have already mentioned that there is great difficulty in determininjf 
which of the species usually quoted as GaTi(= Ptammobia) really Wlong to that genua and which 
to others. Jud^Hng from the preparation of the hmge-teeth of tJie two species which occur in the 
Austrian Gosau formation, and of three species from the South Indian cretacc-ous rocks, I came to 
the conclusion that these species do not even belong to the snb-family garixa:, but must be chissed 
n. a separate genus in the TAPESISS, (family f'EXERlD.f:). However, from want of sufficient 
data regaiximg the hinge-teeth of other species, I .hall be obliged to retain hert; those species which 
are clotxly allied in form to Gari and others, though this statement must be accepted with the 
di.tmct understanding that there is as yet not a single case known in which one of thoee spccit^ 
has been satisfactorily ascertained as belonging to any of the genera of the garish. 

5- h.-Oari G^i/Urom, tenm, and rakvgien^it, have the general form of Fiammocola, but are 
rather less high. 

6- 8.— Gari Etcieri, intermedia and Sluderi, have the posterior end radiatcly ribbed; there if a 
large number of such recent forms of Gari, they are chiefly of small size. 

Gar, eo^pre„a, d'Orb., sp., Solen elega,,,. Math., [non d'Orb. or Dc-sh.], iapar. Zittel 
\~ X"'' ^"j-' C'-q-. {npparently closely allied to the last), and 

Zitt., fisc., are all species of TAl'Esrx.t, as I shall state in more detail subsequently. 

Gu^ranger's (Album pal&nt., 18C7, pi. xv,) three species, Cp,a CeHoma«e«,i,, Colom and 
'^cenir,a., ,n, closely allied to d'Orbigny's ./<^a», = ZitteMs Ps. impor, and no doubt als.. 
belong to the same tyjic of TArssi.v.e. 

Garite^fa, OM, (Pal. Calif., I, p. 155,) has the general form of »h« genus, but the pos- 
terior plicature is apparenUy indUtinct, as in //ia^u/^. 

I may hero mention the peculiar shell described by Nill.on as r.,« e^ia; it m«y pro,x. 
to be a species of the c.4fi/.v,« (Petr. Succ, p. 17). 

} wtt*tbrr be lind tomjiared authentic »ix-cimcn« of the latter irith the former. 
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Ttllina* and altin! rcncra. 

i.'^TtU, QiTlereHi, d'Orb.^ is a typical TeUimj ttw casta show impnuiaiu of tha CMdioal 
»d btenTtwdi ia both Tdm, 

lilli»a Sobralentit, Sharpe, which is qnotetl Ky Piclet nn.l Campiche, oud which li.il l.c<'ii 
originally descrihed as coming from cretaceous beds, is, according to a suhK^iueufe not* of the author, 
n tartiaiy fossil from the " Almada beds" at Hmtdh. It ja r Ijm ttmapfe of tha anb^BH HVfr. 
■nddoaellf allied to tiw xaoent M. UauMg, 

10. — Mortama, d'Orti., (f Ptroiutogtrma). 

\\.—T,:U. i>!,a!t<>lmix, V. ui:J C. PavH/Tj;. 

12.— r. sracUit, Sow., sp., has the general form of a tnw Tttlina (ooa T. fraeiiit, RocT«'a 
Omeh. lent., 1S67}. 

15. —im. Mi^tMidriMia, i'Ot\, {JnfUi. tm^Uriata, 8«ir^ mj aidw be a fliwia, or, 
|iosiibly, a PtnaMdtrma. 

11. ~!Ptli. tMaUiri^ StoL* ia a MKmOi fTUL tMoiub, Boir., non tdm [AOimfb], 
Lam.). 

16. — TtU. Menami, If ath., wppem to be alao a fUtmdta. 

T. Vcaci, (I'Ai eliiiw, is evidently a species of the tapesis^e. 

16. — r. /ranitit, d'Aroh., [non T. ( GattraHa) /ngiiii, Liun.], appears to be a Mma. 

17. — 7. .Bngww, i'Orb., may mart likely be a apeeies of Pmifoo. 

18. — r. Goldfiusi, Bonier, i« n vcn- indiofiiii't cast ; it V iUhi: appearance of a Tell'tHitla. 
Vi.—T. jiieuJo-jilana, d'Orb. {ijluna, Kjni.,) is lik" n U 1 have not been ablu to examim 

the hinge. 

50. — J. Unmumt Benaa. I do not know a aiogb apaeiea of 1U/m« wtueh approaehos tkis 
pecalMHly nondcd form ; in aona mpeefa ft leaenblH JbeoKf, in ^iSnen Gattmaa, but the 

*.'T;lmi^^ti^<n ':f tin- ].tiir>i.--i(.i.'th is neri -.fir.ry to injure ooiMOt gauflus datmDinatwBa 
rrtf/jfa Reiciii, Rtim., is most likely a Otru^a* 

51. — ]U(,.' aeajifrjffa, &umbel, 1801, (non M. D«ah., IBM). tbe leferam to Tdt. 

mtraUna, as to form, the species seems to belong to Tdt'mel! i. 

22. — / Tell, tubraiiiata, Rom. {Donai id., R5m.,) is tviduatiy a spttics of Palaomara, and 
ckatly allied to Pal. tlrisulj, Gijliif., except that Riimcr reprcsentis his spccice mont angular at 
the aaterior end. Pietet aod Campicbc (loc. oit., p, 141,) add T. aqualii. If ant-j and T- ? Fte- 
tima, Porb. Tbe tmaer hn« never beea figured or deiaribed, the latter moat b* « Simatiaa^ if it 
at all belong? t. . tlu/ ik.' uxix.r.. 

83. — rrf/. ttrlgafa, Goldf., )« the tgrpe of Paimmumi (lee p. 118). 

84. — 2W<, lyriam ia deenibed by Conrad (Off. Bcport, te.,) ftom Ftlaatine. 

U.—Ttll. SMie:h!.<a fn. n .<;/. , ',Vf,^T! .M, Zitt., 1S64, (Donksch. Akad., Wien, xxiv, pt. li, 
|». 119,) b of a broadly Li ;anyulai I'anu, has very strong lateral teeth, but au iudistiact poaterinr 
plicaturc ; it may be classed with PeroutNtderma. 

20.— m s'ii', Coqnand, 1865, (Monogr- de I'H^ Aptiau da I'Eipagne, p. lOlJ is 

flpeeka of Jbmpi^ and Uuaria (aee !W. Sdtaa, *" aw,, p. !«), 

87.2S, — AfiDpajia ntb-coneenlrica and Ronliniana of d'Orbigny arc Linearize. Are. Ceno- 
MMMtit, KKiiiitmiUit and rotnadata of tlie sanie author are to all appeaiaiuw Cfprimtria, which 
bdMg to tbe rBXKRiD.t:, a« will be stated in men detail beieanier, tiknagh Conrad oonvdara tbn 
gcna t9 U a member of tbe TEurxtn. f . 

I9<S7.— JiWQMyj'a wmiradiala, Math., sp. e»a* /W.;, d. Mtchclini, Coq., J. ^iWoia, d'Orb., 
d. drvMolw, Dnj,, (d'Orb.), (^WL ekOnta, Benaa, Bahm. KwSde, pt. ii, p. 19), 

* WM'Iuikly niunrrons rfijetitiMH of name* ainoiis foMll aal XMnit 3tffia*j *»« >■ l>»lbaye»' 

■at llillgB if Iht foria IntoLa >at;b ioaliuues mb uot v«j arnxnauxMi. 
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A, imquatU (Tel. inaquaiu, Sow., uon id. Hanley), A. tubilecusiala, Rom., sp., A. catlulala, Goldf., 
sp., rfoflinaj, A. eoHcenlrica, Reuss, 18W (nou iW. Gould, 18 ??), and perhaps also ^. W//«a', 
RtusB, sp. C5s/*i,;, are all siK^cies of LiMaria, but I expect that several Bpceies will bo foood 
idoutical among themselves, such aa those descriW by Reuss and Rtiracr from Germany with 
those of d'Orbigny from France. 

38-88.— ^f. biradiala /tnnlraia, Zittel, (Denksch. Akad., Wiou. 1864, ixiv, pt. ii. 
pp. llS-119,) are aUo Line^ria ; the 8«mo author mlescribca Ar. ,emiradi^la, Math'., from' 
the Goeau. 

W -LiHearia (ArcopagU) muUiliHeata. Coq. (Mon. ^Ug« Apticn, 1806, p. 98,) has the general 
form of L. e.rcuolU, but is said to have the left valve more convex than the rijfht one. 
I '^^-f """i creuulata. Gut-ranger, (Album paleont. do la Meuse, 18C7. 

1.1. XV, figs. 13 and 16,) are Imearia. The author also figures Zin. amiradiala, Math, sp., 
under the name Arc. radiata, d'Orb. 

Coquand, from Algeria are, if they belong to the 

lELLlxiOA., species ol Altera. 

.««.""^^r^^"''' ^^^"""^ ^""^•^'^ cretocooui, fossils. Smiths. Misc. Coll.. No. 177, 

1864. p. U.) .juotes the following: TM. ^ CAeyeuncnak. T. E»fnlen,», ^^MaUraU,, ^Hidnla, 

X7""'' n ' ""-^ '"'^y- -'-^/'>^/c-.. Lw.. apud Reeve], 

(TtUimmeraJ eborea, (Tclimimera) limatHla. 

64.57.-The same author also quotes Arc. texana, Riiracr. which more likely belongs tn 
Cypr^mer^a, further Z,««ria «,WWa/«, X,«..^ ««c.//.^<,-,.«/^/^, andL.? irradian. ; the last two 
and especially the last mentioned will probably be shown to Wong to the tapfms- £ 
IR, ^!,-"-7«=*''';^'|«»«"»"--- P''l=«'nt. of California, vol. i, pp. 154, &c., and vol. ii, pp. 182 and 
/ I; T' "'ff'^""''"''' ''OHilifera. ooid,,, MalAe^.onii. d^c^rlata, ? quadrata. 

AN*!"""'' (^^''S»iHolaria)parilU,UorHii.Cali/omica; Tell. ^gualU am] Mifcr«. 

All t^ese represent several sub-genera of Tcllina, but especially TellincUa, Eomalina, Pcron^odcm,., . 
VO^^^h''^\^PijflUda(T.moml,/eraJ^ndPataom:ra(T.ooidc*) 

mentill'ed ^^"'^ '"«"<^°»''»«' P»- I have already 

mentioned has more the character of a Carimya. 

Tl.e fo,™*'"^' r.Wma,a, d'Orb.. (Voy. Astro]. Pal&nt., pi. v, figs. 6-8). 

t-abb a 2V//«,rf„ or ir<,«a/,„a, than a i.«.n„, with which it also agrees in form. 

strM::Sl.?-/oo:Srp~ "^^'^ " ^^^^^ ..Conrad. check ,Ut,.c.. 



CAPsi.s.t: 



76.~Capta UjaH«, Conrad (Emory's report, p. 104). 
V. 15 '''L"T^T?b r'"'"'' """^ -W-^'-. Gabb. (Pal. Calif., vol. i, p. 164, and vol. ii, 

oabb;:g^::;betg:::thrfi::/"- ---- 

..^.TpIZT:.^^^^^^ S"p.»-' p. -ppc- 

''^"to ; r. (rcUUidt,) aJnre,,a T tP , ' ■{^""""'^ ' ^- (^^copagh) meHdca, T. (Arcopajia) 
»mi,culpia and T.dUcllptUi. !^ ^ Bomalina) unda^ 

three geological groups of the c;eUc.L' jZ^tT ^'tTp 7 """'r '"'"'"'^ 
..mahr spec.es will be described in the snb-fum C ?.ri.I^i, ""^ """^^ 
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TBLLINA, Lkmit 1763. 

(lodiMliii^ anlhgeiieni, mit p. 116, fte.). 

1. Teliika [TBi:.x.TTirBi:.iA] petuosa, StoUczka, PI. XVI, Figs. 27-28. 

Tell, testa eUmgala, mnlto iongiore quam alia, parte antica paululum lougiare 
^am pc§tica, K/ruifM dUUnele otieHmtOt ffUM^tiuhiv mperhrtiiu devKou, mb- 

reelit, antice anfftiste-rotundata, pos/!rn niih-ainjiilata, plicaiura paulo elmata ; 
mta^nt ii^eriori lentitnme eurvato; atij>erjicie glriit erattuuoulu lam«U^onaUnu 
eoi^erHt notata. 

This is a rather elongated fomi, of the type of the recent Tell, rostrala, nearly 
or fkdlf double M long m higb ; irHOi the upper edgea deaoeiuliiig gradnalljr and 

meeting at the beaks under an angle r,f fllii<ut 132 deiri cis i the antorior cfU'c 
is somewh&t convex, the posterior nearly straight ; tlie anterior end is rouudcd« the 
posterior obhtsely augtUar; the inferior margin is very slightly corred. The sheU 
is thin, though not particularly so ; the surface is covered with concentric lamellar 
striae ; the posterior plicature is slightly elevated, though distinct. I have not been 
able to observe the hinge of this species, but there can be litUo doubt that it 
hdoogs to the sub-genna On the speoiioea represented in i!lg« S8| 

which is n nnst. flip Interal teeth nrr oli'vLTvable as impressions. 

Locality. — Ganidamungalum, in a bluish calcareous sandstone. 

ibnN(i<Ni«i^1!^ii)opol7 group. 

2. TuuxA [TBLUMEUiA,] AwxyrBRBU, SU^etka, PL V, fig. 2. 

Tell, testa tratueenalifer elongata, valde compreMa, fere aqnilaterali, ntific; 
bUiore, rotundata, poslice tmgutlata, tub rosirala ; prope marfmem diatiaete sulcnta ; 
HMtoniSiM prominuUt, hlerilnu tuperioribna paulubm declUna, fere recti*, marline 
poriko OMliea MtttMSO, poaUee ipisimiafo; luperfide alriis confertia, aublUiaaimia 

concenlricis elefranf^r jiotnta. Cardo hi r<ihyi ^iiii.tfra fhu.lnit dentihut OOtdint^iltM 
alque ditobtu laierulidm eloayulU, itcd puulu priiinuiuHs, iti.sfniclua. 

SheU thin, yeiy much compressed, transTersally elongated, nearly equilateral, 
anteriorly mtnded and broad, posteriorly gradually attenuated, angular, a distinct 
groove, bdUTuled on cither side by a n\o<lerately elevated ridge, running to tlie pos- 
t4>riorend; btaks pn miiK isf, pointed, the upper sides nearly straight, descending, 
meeting at the beaks under an angle of 135 degrees ; lower margin anteriorly 
convex, poetetknly flezuons, insinuated} snrfiue mimttely and Tery regularly 
cmtrr ntrinnlly strinted. The hinge has in the letk TOlve «B USUttl two cardinal and 
two slightly promincut lateral teeth. 

nrfsis a true specus of TMUtietif ; it gn-ntly resembles sCToal recent ^ies. 

Lornlity. — Ninnyoor, in a irhite eartli^ limestone. 

ibrua/um.— Arriaioor gioup, 

2h 
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3. Ieluha [ ? PiiHO.v.EODBRMAj sciTiLiNA, Stoliczka, PI. IV, Rga. 10*13, and 

H. XVI, Fig. 30. 

Teil. ehnffffia, moderate eompremt, ertmtttttmia, hupquiUtlerali, parte aniioa (t) 
hreaori, ad marrjinem rotundafttf parte postica produeta et attemtata, tub-vitpalata, 

pUeatnra hand diafiticta ; wm-ffirnfjiis atipeiuoribus fi rr rrr//.'). dcrHrip^ /■/lumlii.ii 130' 
Jormautiltua ; margiue uijenori coHcejciuaculo, stqwi-jicw strut diataniibug, laml- 
totkt murimteu^ mu eormffotU emata, Cardo dtuAue cfew/ttat eardhuUibM 
ac hten^Om in tttrafite vaha ttutmettttt 

Slipll f1iynr,';,ted, moderately compressed, more than ono-tbird longer tlian 
high, marked witli distant lamellar or rii!rose concentric striic; beaks pronii- 
»ent, superior deoUnties meeting with an angle of 130 degrees; tbe anterior 
side shorter, broadly inuuded-, posterior somewliat produced and attemmted, 
br.iilly ill xuons, inferior margin almost cvr iily coiiv(;x. The hinge has two cardinal 
ajid two lateral l^th in each valve, the posterior cardinal in the left and the 
anterioar in tbe right are stronger than their respective anterior and posterior; the 
laterals of ti e left valve are considerably smallfl* tluni time of the right one, but 
quite distinctly tiaceable; they are donirated, thin, marginal.— The somewhat solid 
atmctnre of the Rhell as compared to its size, and the pecoliar apparently rough 
«triation, readily distinguish tills spedeB btm any other known. In form it elcselT 
roseraUo. tho Ciosau 7V/^ fMirTknna, but all our specimens arc considenibly loager 
m proportion to the height :-ligure 10 on pi. v is in that respect somewhat ineor- 
rect, and a second representation of the same specimen is given on pi. xvi, fig 80 
The posterior plu afur. h indi.uuct. A> to form the sheU bears a gnst resm- 
blanoe to a Mc^ra, but I could ( .atisfncfoiily provo that the shorter side is tl.o 
lOstoior; toaU appearance the shorter side seems in ouraheUto be the anterior 
oo^ at least tbeie Is in one speoimen (flg. Ida, pi. t,) a enuOl ridge behind the 
umboncs whiH, cnn only he ezphuned a« a flilorum ; I have not been able. Inwerer, 
to see the pallial sinus. 

.C«io%.<-^inarai)olliam, in a light coloured sandstone. 
Fiwrnathn. — ^Arrialoor group. 

4. Tt-Li ivA [Tellixides] puiMridi, Stoiiie$ifi, PL V, Fig. 1. 

valde compreaaa, anthe rol.M, 

oil" ^""^ ^^posHao laieraU ^na,ructna, Uento laierali .ulico /ere 

•""•w longer taaa bigh^ veiy thm and oompressed ; the 
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benks ne verjr BJigbOr promiaent. ilw upper margin ■omeirhBt ourved. but 

vm- gradually dcst^cniliiic,'; the anterior side is rounded, the posterior convexly 
tmncated, with a slightly devatod, rather broad ridge running ftom the beak to 
the postero-iniiBrkir nuigm. The aufaoe is very elegantly and moA minutely 
COBcentrically striated, the striae being extremely fine, but distinctly eleratwl and 
though deep furrows. The hinge of the right valve ha* two 
distinct cai-dinoi teeth, of whiob the anterior is bifid ; the posterior latend tooth 
is tnujeaUe. but rather diaiaatly placed, the anterior lateral is obsolete. The more 
roundfd and slirrter form readily uUtinL.'ur~Iiis this species from Tell. Arcoleiieis, 
and the less distinct posterior ridge and more oval shape of the shell appears to 
agiee with some teeent speoies, like TeU. eoeeineat wbidt have been idtened to the 
SUb*g^nus TeUinidei. 

Locality. — Comarapolliam, in a greyish conglomeratic sandstone. 

i'ormalion.—AxtM.OQt group. 



6. TsLLXKA [Arcopmia] v smKMA, SMietia, PL IT, Fig. 9. 

2Mf. ietttt tfUra^o, Mift-eompfiefMr, fire mquUaterati, aulice late rolinid«ta 

pos/he angulafa, pUfnlura parea iiig(r"chi ; miyvr}inili"K supcrioriOus declivU, prope 
recti*; margiae ii\feriori convexo, post ice Jkxuoso, insiiiualo. Ccwdo in ulraque 
ralea dwAtu deaiuitui (AUqitit earcUnalibaa, in nolsa deslru ditohtt kttenMm 
miutia imlruciua: anteriori dentibm cnrdinalibus approximato, pogteriori renwfo; 
impeeuioaibM nuuetUaribtu maffait, eloitgatit; amu patiii lalo, ad | toUut testa! 
loHjfitudinis exlenso, rir a»eendent«. 

Although the single specimen figured is only a cast, its form and othwwise 
very good pi-esemtion makes the sbel! so olianicteriBtio that it eould not eoaily 
be mistaken for another species. The form is broafHy obloni;:, nbout |th longer 
than liigh; the valves arc somewhat convex, the beaks prominent, with the 
sides alniMt straight, sloping, and forming an angle of 114 degrees ; tiie anterior 
side is broadly rounded, the posterior augnlated, somewhat flcxuous, there hcii^' 
ai» indication of a small posterior plicature. There are two cardinal teeth in each 
valve, and in tlie right two very strong lamellar teeth, of which the antenor is 
thick and dose to the cardtnala, the posterior thin, himellar, and remote ; no trace 
of lateral teeth is in'ir< |.tible in the left va^■^^ Tl;r musculnr impressions are 
much elongated ; the pallial sinus deep, reaching to about Jrds of the length ot the 
shell sad aearoely ascending at aU. Cfai the anterior dope of the cast fliere are a 
few corrugations, and, judging from the strons; inipi-cssious of the different parts, the 
sliell must hare been rather ■■oHd, nnd, on tlie wliylc, very much like the recent Tell, 
ditcut. There is no trace of lateral tectii perceptible in the left valve, hut such is 
neai47tIieeaseinsomespedaienBof T. also; the foi-m and position of the 
other teeth is, however, so ^\M y rharacteristic thnt I thlu^ il'f'i'f ^'^'^ 
daubt of our species also belonging to the sub-genus Anopagio, though the palHal 
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sinus is in the fossil fonn smaller than in any recent edles of tliat gioap vluoh I 

bftTB CTllHllttBd* 

Zoealitjf. — Odium, in a brownish Mwtiif liwuM^^im B. 
jBbrmatum. — Ootatoor group. 

6. TnuvA [Abcovaoia] snenB8» SfeHegka, VI, TV, Fig. 15. 

aWi /Mfo nOditeoidea, parvula, solidula, eoneeuirice minute striata, teqtiilatcrali, 
antice ac poslice rotuudata, marginibiia 8»perioriblt$ ael opieem (fWjytfliiw llff 
/oraumtibut ; deniibut eardkuMmt in vtUioa dgxtra tBtHnetii. 

A smaH species, but very distinct from any of the other oretooMnu SVOmtf 
the disciform almost quite equilateral shapg and the strong drrrloprnt nt of tC 
lateral tedii entirely agrees with tho sub-genus Arcopagia, It is not very probable 
that the specimen flgund ii a voy ywmg SMI. for it is of nther a aolid itaiottDv. 
The uppor 5lapin- latcrnl mar^ns form an angte flf Otoat H6 d<«nM, the anterior 
and posterior ends being both rounded. 

■ ^^^* '^^ -~M<myiah>flr, in a Auk-hrown earthy limestone. 

•tfMMiMoii.— Ootatow group. 

7. Tellina [Tellinides] adphessa, Stolicksa, PI. IV, Fig. 1*. 

: ^'"I" ^f^-^Wa^ perimui, ralde compresm, fere ^quiMerali, ad 

de^ kUeraU ant,.o a.Unclo, po.t,co fere oMeio. AlHtudo : hJt^H^!^ 

observable; the upper ^' «1? V" ''^ ^ ^'"^'"'^ "^'^ 

««^ute; the surface is crS^.itrv.r7 f <loscendu.g. the beaks being 

mo^eZate^^^^^^^ " of any better ooacliurio™. llie .bell i/slig^ly 

structure Cl^l^;;^^"^^^^^^^ - of al.out 142 de^Je^; 

There is a WTlwfn I ''l"""^' l"^^^ "^U^"- f^™'"''- 

margin, and it "e.^ ruT"'"" "^f™"'*" "^^^ ^^^^^ ^-"^ 

whiS^ J^the l r^"''" "'"^ and i, the principal 

gim the sheU a somewhat diferent aspect from the one aboTa 
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(Ipscribed ; bowcrcr, the surface of {his latter flhell hid gNatly Mtfhced |lNiniing 
the hini,'p line, and a very dose comparison is now not taiolj made OOt. Both taaaM 
were found at the same locality and in the same lock. 

JStfoirfii^.^MomviBtoort in Inowa. mciby limertoiw. 

J!bniMf<o«.— Ootatoor gioa]K 

8. Tbilisa [Pal^M(KBaJ incoksficta, Sotcerby, PL IV, Figs. 6—8. 

UM. PMauMMa / uK<M4!p<aw. Sow., aimd ForbM, lHiii..OMi. Soo^ London, fi^ 141^ n, k, 1& 
IBV. t XkiUna Orm n tri. d'Orlfc, V<ff. AttwMxy ajitxt.. |t. t, Hpi SOfc 

(ingvstata, ad termination em rotundala, parte poatica ireviori, lofe ac nrfMiflifa 
trmcatas nutrgmibus tnprriorUnu decliou, angulum 140* fimantibu«, mnrffwr 
ii^»iiifi Unte mrtato; mpcrjicie tMit eonemMeia vufremenH itutrtictis; plica- 

turn posteriori mib-obtoleta. Cardo valpa destrte dente unico bijido eUmgaio 
lynteriori iii-Hfrueht/i ; dfn/ibiis liilei-alibiiti in ulraqne valrn duobus, in rulra (h'.rfra 
fortioribm qtrnm in v. ainigtra ; finu paiiii prqfrmdo, lalo, aicendente, ad termina- 
Hcncm int^bnM rottindoto. 

TbisisaTnycbuaoterislielbnii, and flieMoaod ^edeaof boe Tttlaometra, 
The aheU is transTorsally elongated, rather compressed, iaeqninlfiBb tlM anterior 

pnrf being somewhat lonjjer flian (he posterior, though in some specimens the 
difference is loss conspicuous than in others. The anterior end ih imrrowljr 
roanded, the posterior rather Inoadljr traneated. The eocflwe of the vbItos 
is finely conoentrically striated. The lateral teeth are strontrcr in the rij^ht than in 
the left Talre, and of the cardinals I have only observed the long bifid tooth in the 
right valre. 

The more regiilar wedge-shaped form and the almost total want of the I'ostcrior 
plksature readiljr distinguish the present species from IPal. tirigalOf Qoldf. 
D'Orbigny identifies his TelUna Oranget with this species, but I hopre eomie donU 
ttnt the ilkutilitation is correct. D'Orbigny's form is in some respect allied tO 
our vnn'r-fy of T. aJpreua, but is consideraLly more inequilateral. 1 have seen 
d Orbigny 's original in the Jardia des piantes at Paris, but the shell is so small 
and indislixiot tliat, I eonfess, I am not aoqoajnted with aiqr of oor Indian TelliHat 
which I couM oonfiJently identify u ith it, and if the vrry yming shell from which 
d'Orbigny has described his spcdca be really the same as P. istamyficua, it would 
draw that Uw portnkv end heconea leaa distinctly ridged with advaiidng age. 

Loealitiet.—'AlttDitaafooam and BerdaoHmgalitni, in vhitiah oalcaraoos and 
bluish sandstone, 

^ormalioti . — Trichinopoly group. 
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0. TsunfA [ANoinrs] undata, Stolic:/.a, I'l. V, Ficr. 3. 

Tell, ovdlo-flongata, solidala, contexiuaoula ioiequilaterali, parte atUica muUo 
irmioH, tate rotmdata, parte po$ttea pfodudo, Jkinune aUeMuta ae plicaluru 
(lislhicla imtrvcta; umbonilius incunu, acutalia; marffhte anter9-u^«tiori hren 
fere recto, postico letitc ctimiio. Crrrdo in tnlva siiiinti'n denfc vno cardmali 
mmiuteulo, altero ( onIwoJ ienui, pauiuium promintilo instruct m; deulibut 

Shell OTfttely elongated, ratber tlufik, Bomcwhat convex, inequilateral, the 
anteriQr aide is only about |th of the total length of tbe Aell. broadly loonded, 

the posterior aetenuatcd, olituscly an^ilatcd aud distinctly ridded ; fhn beaks are 
prominent, incurved towards the front ; the upper anterior margin is nearly straight, 
the poatoirlor muoh longer and dightlj curved; both meet at the beaks with au 
aiiE;le of nhoi.t iT t degrees. The soifbee ia obaoletely eoooentrieaUr •Wated, a 
r&ther unusual appearance in Tellina. 

I baye seen only two left valves of thia species; in both the middle cardinal 
tooth is strong, the other cardinal tooth in front of it tbin and very slightly promi. 
uent ; tin; lafmis arf f>1on2flt-«d, and almost throughout of the same thickness. 
The peculiar convex form and soUdity of the aheU are very oharaotecutic of tbk 
apeciea. 

Z If (7/(7y._Comai-npolliaiii, in irbiiiab aandattme. 
Formation.— Axsia^iaot group. 



10. TBUIHA [LWBAWA?] SEMISCILPIA, Sfoliczka, PI. V, Pig. 5. 

^f''')\^'^''J<'^''«*^'rigonn, valde compresm, fere fr,i.Uat.rr,H, mU.e m 

^^i^f'Z'l: - ™ incurs; mar^i^^^^erMi., 

anffvlumloii Jonn<n<t,/m,marffincitiferiati levins 

flloJb^Llvt'"' f only s,..dn.en is very chamcteristic that thi. aped.^ 
fZ^.^ l^ri^Z\^'''^^^^^^ readily diZ^^ 

1^0 J, ""r.r *^ South Indian cretaceous deposits. Tbe 4ole of 

he ant, r.„. i,alf ,s ornamented with flat radiatfaur ribe. and im«L liL« 

tnre ofte ;,.^ ''^ '""^^ ^ '^->^'^^ of the v«y fl^ .tn«. 

• ^ 

TriehinopoJy group. 
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OF 80UIHBKN INDIA. 
IL Tbluha [LuriAsiA.] acuiarnM, SbMegktt, PL V, Figs. 6-7. 

JV«. flS».) iota imatheUmgaia, mA^nrnqmlateraU^ mttiet patOo hnffiori, 

ad tenmiiationem Mi; rotnndala. po.^/ice brecioH, pauliUum anguation ac rvtumhUe 
trunoata, medioariier conwxiuacula, coneentriee cot^eriim coslulata ad utmmque 
tattu arn» noamiUk nuBeaUibmt ormttOt tMia antioia crataimoulk: umlfouibua 
cnlice versus incurcis, proimumlit; marffhtibiu ai^perioribua metkntit deelim*, nmyme 
itiferiori lente amato. 

This species Is as to form oloscly allierl to two others from cretaceous i-ock^, 
Im. coMjeutrica, £eusa» aud Liu. aemiratHatOt d'Orb. The first has the anterior 
side nanower instead of the postarior, and the eeooad has distinct radiating Hues 
only on the posterior side; thus tlie form, as above described, and the nameraus strin 
arc characteristic distinctions of the Indian fossil. Tlic f»ot)c<"ntrip otrirr or r\h^ 
aie rather strong, but very close together, and even on the middle portion of the 
surface of the shell there aie soi>.« iddicmtioiis of fine radiating lines. The right 
valve has an anterior cardinal t'>ot}i distinctly hifiil, nml a ji ;>ffrior, parallel to the 
margin, prolonged ', the lateral teeth are distant and verj' distinct. 

Iieoalitjf. — OomMftpoIlisin, in o greiylrii sanditone. 

ArsHf jon.— Aiiiialooir gnmpi. 



XII, Fami!;i,—DONACID^. 

Animals closely resembling those of the Tbllixid^, but the siphons usunlly 
am shorter, thkker, end irilli Cringed orifices ; the foot is lingui-form, compressed, 
the palpi and gills of moderate die, one pair on each side. 

Tlio <he!ls an* more or less wcdgo-shnpud, (raKs\t_'rsiillv cloiiLrnterl, always 
strong and sohd, closed on both ends, the posterior side olten shorter, but some 
species aie nearly equiktecal, and a few othen have the anterior aide shorter; 
the inner margin of the shell is smooth or crenulated ; thr ^l;ti^'l' usually hns 
two strong oardioal teeth in the left and one in the right valve; sometimes 
there is in Oie latter a small poeterior cardinal tooth traoeaUe; hteral teeth are 
two in each valve, those of the left are always smaller than the cotresp on ^ftg 
ones of the right valve, sometime? thosi> iji (he left vah o alto^rcther disappear, 
but the right laterals very rai«ly become obsolete ; the muscular impressions arc 
strong and tho paUial etnas deep, eKtendinf in the elongated forms like 

or Tphifjenm, horiztmtally, iu Ttotvix and otliers it is ascnding and dilatstsd; 
ligament short, strong, generally supported by thickened fulcra. 

Beshayes was the first to point ont some of the duuaeteristio distinctions in 
fill aaimals and shells of ih« JDovacids and TELiiNXJtM, mpng their separation 
two distioct families respf'ftircly. Ponnoi-ly the ^nus Donoj: vasohused 
with SVUina. II. aud A. Adams and others formed a sub-family vmAet the 
name ot maAcoTM, and then can be no doubt that the latter an Teiy closely allied 
to the TjtLumM, wUdt is especially fh« case with regard to soow of (he foans 
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of Iph^enia, and others, possessing a thin abelL It is in fact by no means 
oertein that a th<HNMigli of the animab of the THiioaii Ibnm of JhmK 

and Tellina will greatly support a scpnmHon into two famili< althouwli the typical 
Tellitm and Dmaoet arc apparently more distinct tluui is Serobicularia for instance 
from OaHrmnt. With lespeet to fbrm wid stniotiue of the ahdla we see th«t tike 
Tmuswj^ are analogous to tlu- St-RoutrrLAXjmM, while, as already mentioned, 
the Doy.tciP.E cxlilljit a Sfirnilar n-liifiun to the PapjuiD/S. On the oth<»r hand, the 
J}qkacwj« form a good coimccting link between the TELLINAQEA and the 
VBNBRACSAt bo mndi bo that several authors like Ftulippi sad othm enuider 
it more corroot to class J'cn 'in and allied genera in the fiimily Tsiuswjt ; this 
is, however, for reasons wliicli I liavo already (p. 103) stated, hx no means justifi- 
able. The following recent and fossil genera and aub-geuera may be couveuieutly 
diBtingaiahed. 

1. Tatinrillti, T.ycett, 1850, (EeUangki, Tcrqnem, 1850, see Morris and 
Lycett, MoUusca of the Great Ool., FalsBont. Soc, Loudon, 18&3, pt. II, p. 90). 
fflieU equindTei sab<egiiflataal, anterior side tttnaUy lomewhat produced, narrowly 
rounded at the extremify, posterior side shorter, gezterally slopbg and obliquely 
trunratwl, ligament short, external; hini^e with one or two cardinal teeth in 
each valve, a small anterior in tho right and a similar posterior in the left valve 
being tometimM developed; btend teeth tiro in eaoli valve, approximate to the 
cardinals, aurl usually stronger in the right tbin in the left valve ; wnBedar im- 
pressions oval, pallial line simplo. 

This is, as ikr as I know, the oldest form which certainly belongs to the 
family Dosaciom. The leaemUanee ia indeed m great, fliat it is almost difflcnlt 

to distinguish tho fossil Tminreilhe from some Donacrs and Tphifit'nia. As regards 
form they resemble both, but as regards dentition they are more allied to Jph^/ema, 
there being etfher one or two tmequil «M«iw^tl teeth in each valve. TemeretUa is 
said, however, to posseoa an entire pallial impression, wbieh is rather remarkable and 
not to he met with in any of the recent qpedes of Doxmom;, though it ia veiy 
small in some belonging to Galalea, 

Species of ^bMoretBe are deseribed tnm the Has. Dogger, and Ifalm; one 
species, T. aniericana, is also noticed from American cretaceous deposits; but it is 
very probable that some of tho triassic and rhtctic forms have also to bo referred to 
that genus. Meek in his Check list of cretaceous North American fossils proposes 
for Tancredia a special family which seems to me pecftotty unnecessary. For the 
various forms of typical M YACEA, some of which have a sinuatcd and othprs an 
«ntire pelHal impression, sufficiently show that we cannot lay too much stress 
upon that character. 

2 Isodonla, BuTignior, 1852, (Statistique Geol. de la Mcuse, p. ii ;=? Sovser- 
bya^ d'Orb.). ShcU cquivalve, sub-equilat. lal, solid, right valve with two almost 
horiMntally diverging cardinal teeth, left valve with one cential cardinal tooth, two 
lateral oeth in each valve muob itK»gev in the right than in «he left valve. 
I»odmtu D^hayeiea^ Buy., fiom ^ Oxfo«d dar, ia the i^pe of the genu. 
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Lycott (Suppl. Monog. on the Moll, from the Great Oolite, Paljeont Soc, 
London, 1863, p. 65,) describes sevoml speoiea of this geam, adopting for []wn\ 
d'Orbigny's naiiw Soweriffa, as a synonym of Itodonia. D'Orbigny (Piod. 1, 
p. 868,) suggested this name for a Jurassic species, S. crassa, of wMch he says that 
it possesses a cartilage-pit. Lycett su^^i^fRt'; thnt thai autlior liad lilcr-ly seen only 
the right toItc and took the median pit, which corresponds to the tooth of the left 
itln, « » cwtilaeeopit, believing, Hbae/bn, that tbe genus ms allied to Wuttrw. 
This may be, and probably is, the case, but as npitlirr d'Orhi^ny nor, as fur as I 
koow, my subsequent author had as yet given a description and figure of the type 
speeieB, it i» impoaaible to aooept his vuna in piefereooe to, luid as ■ mbstitata foe, 
Imdonta. It may after all ttim out to be something else, and it is far preferable 
to keep such uncertainties out of our lists. No other but Jurassic species of 
Itodtmta have been desoribed, and they are few in number. strongly 
dorelopcd ]iiDge>tsef]i and tibiNr tnangeoiente readily dietingiiidi tli&t genus from 

3. Egerella, Stoliczko, 1870, f JEgeria, Lea, l(i33, Contrib. to Geology, p. 40, 
nen idem Boisey or Leaeb). Shell dmgated, ftiib*trigaiiiil, anterior side mndi 

sliortcr tlian the ji'is'orior ; liiui,'!! with two «irdinril ti'i;th in t'acli valv(% ono of 
which is bihd, iaiei-al teeth none, sometimes they arc indicated by a thickening 
ol the margins ; ligament external, apparently en the ahorter aide, inner edge of 
■heU occasionally crenatcd. 

Lea dfgeribrjil screnil somewhat different species under this genus. Conrad 
referred the orbicular forms to Myaia and iSpfusrelta, and they certainly belong to 
tihe LveaiM, reaerring the name ^gtrto tax oocb forms as tubtrifjona and ooaUt 
of Lf'a. These shells externally very much resemble the sub-geuus Mrrm of T<'Uina, 
bat as the latter never hare the inner margin crenated, it is probable that the 
ptesent daasiflcation of tbe gniua is the more oorteefc one. Conrad in his' Check 
list of eocene K. American fossils (15CC) rofurs suvi'u spocii^s to tbo t^ptius. 
Deshayea and othem describe aimilar tertiary forms, but wo must yet wait for a 
batter ehaneteilatio in order to be able to distinguish the genus auffieientty firom 
JHnku? and several of its sub-gcnei'a. 

4. Donax, Linn^, 175S. Sliell ovately elongated, anterior side usually the 
longer, wedge-shaped, rounded at the end, posterior shorter, obliquely truncated, 
surAM tatioMlj ttriated and eoveied uriflu an epidermis; hmge with two cardinal 
tocth in tlip lofT: ami one iu tlie risrht valve, lateral tfeth stron^or in the right than 
in the left; poUial sinus deep, broad and somewhat ascending; inner edge of 
shell smooth or crenulated. 

The genus JDoaas baa .been icatmilied by H. and A. Adams for the spreies 
ol the type of D. rugos»«, Linn , while some other forms resembling comprumt 
hiTB been phical by the same authors iu the sub-genus of Sobnbmacher. 

I eonfBsa that I am unaUe to iind wraa a sub-geuerio dktinction of any value 
betwefn the t^o divisioTis ; a few of the other snb-genera are, however, more 
easily detinable. Some of the species like D. vUtatus ought to be refisiieito Semila. 
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Again, some of the fcnO Bpedes In form wsambliDg J)«i«r hw© iHsea caUed 1^ 

palsBontologists DonacUes, but the name cannot with our present kno^lcd^c of tbe 
n^ctiTe sliolls be allowed to have any signification in conchological literature. ^ 

4a. Serrula, Chemnitz, i- Shell elongated, sub-equiktcml, anterfor dde 
inflated, Mmewlisbilesitoii^r(randed,poaten^ equally or slightly less produced, 
aub-compressud, with a rounderl plicalure, an^arly rounded at flic end; Mcra 
not Teiy prominent ; surface concentrically and partially radiatcly ftncly striated. 
Ibo irell known Europesa D. fnmmiim, Linn^ may be conndand a» the type 
cf fhis sub-genus. Some of the species like 2>. natiottlm or ffraoilU appear to 
1w more brackish forms and in form and dentition alHod to Iphigenia. Tbe 
lateral teeth are small in the right valve and obsoiote in left; there is bendfis 
a small anterior caxdinal in the right Talve^ not osoallj noticed in. oth« forma 
of topical marine Semtlte, 

44. Heferodonax. 'ildrohtl^i Shell broadly triangular, somewhat rounded, 
sub-compressed, smooth, corered with epidermis; hing©«teetb ^stinct In both 
-valTes. Deshayea* J>. mmiNi««« is the most cbaiaotaristic form of this sub genus. 

k>. CapsHla, Gray, 183I(?) Shell very much elongfitod, posterior side 
much shorter, oblique, with a rather sharp plicature, sub-angixlar at the end; 
aui&oe oorered with a thin eindecmia. J>. aeuttmgtitMt Deeh., ia about the moat 
^^ical form of this group. 

4(/. Jlecuba, Schuhm., 1817. Shell sub-triangular, sub-cquivalYe, anterior 
«iid naiTOwly rounded, posterior more or leas produced, coocam «t the upper 
margual elope, supplied with a Tety sharp pHoatnre, angular at the end ; lateral 
teeth sti-onsf iji both valves, and besides that the risbt mlvo has near the anterior 
end of tlio slope a maxgioal groove;, iu whioh fits the corresponding edge of the 
left valva The best Icnown apeeiea of the peeaent type ia JD. seorAMt, Linn. : 
it represents a better marked sub-division than any of the of bo- f;ul)-genera. 

6. Iphigenia, Schuhm., 1817. Shell olons-afcd, of tellinoid form, but 
lather inflated ; hinge with two cardiuals iu each valve, the anterior in the right 
the smallest, lateml teeth obeolete or neatly ao; sometimes indicated in the 
left valTc ; pallial sinus deep. Thf sprries of Tph'igema nrr estuary shells, 
€>ovcrcd with a greenish epidermis ; they are at present only known from America 
and flie Sene^, bnt one species, tiad this a Tery large one, certainly occurs in 
the Ganges delta. They form a natui-al passage from inost of the marine 
Ihnaeet to the more brackish <n' fresh water types which foUow next. Chenu 
accepts for these shcUs Lamarck's name Capaa, quoting at the same time 
)ift< 1 d'Orbipny eoue fiMsU fisme whieh haye nothing at all to do with this genus, 
Seshayes as well as d'Orbigny Jiaving taken, ihe Cb]wa in a totally 

different sense from Chenu. 

6. ^teherta, Bernard!, 1860, (^lonog. des genres Galatea et Fitcheriot 
Paris). Shell broadly triangular, rather high, covered with epidermis; hinge 
with two cardinals m each valvp, the posterior one in the right valve small, 
maigioal; two small laminar, lateral teeth in the right valve i palM sinus deep. 
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Bernard! tle<iorn>es one species, F. DelexAvrfi, from tlie rivers of Guinea. Its form 
and general cbaractcr is said to be intermediate l)ctweea Iphiffeuia luid CjfeenOf 
dilfermg firam die latter bgr ito pallial aiiuiii and tba waaSHet muniber <A hioge* 
tMth. F. cnr'a, Bunknr, al^o from Enstorn Africa, is a second s]if('ie>;. 

7> Galatea, £r ug., 179 P Shell sub-trigonal, thick, oorered with astrong horny. 
epMcnnb ; hinge with two cardinal teeUi in the right and three in the left valve, 
all much elongated, lateral teeth two in each valvr, jiiillinl sinoa deep. The species 
are firom. the Nile and the rivera of Western Africa. Bernard i examined the animal, 
and he states that it ia more allied to Donas than to Ojrena. T. Prime gives a list 
of thirteen speeies of Galatea {vide Proc. Acad. Nat. Sc., PhU., 1861, p. 25). 

Deshaycs ?Hi:«r"sts tliai 5'M«(?Wa=J/(?r<x? also probably belongs to the Do.vjctp w. 
There is no doubt ihat ii we compare the general character of the shell of such 
apeoiea aa S. Aofamirj, 'Gray, vrith ita tidok olivaoeoiu epidennis, -we ace atran^y 
remindrri of jfy ^^rpal: siinilnrlf y wlili Tphifiru 'm.. but in this as in all other species of 
SuHella the hinge possesses three caitliual teeth in caeitt Talve and one anterior lateral. 
Such amngement artirely agrees with typical VagSMins, and I would, tSierefbre, 
prefer, from MMlogy of the shells, the chissification of Sunetla next to tlic fossil 
Grattlottpia. I hope shortly to be able to return to this question, as soon as I shall 
hare an opportunity of examining the animals of some of our eastern species, for up 
to the presMit time the Miiiwai of SmeUa b not known. A pecuUac form of Stowtta 
identical or my abnilor to Soltmdn, Gray, ajqpean to he common on the Bombay 
coast. 

I have already remai-kod that the first forms allied to Dosacjdjs appear in the 
IHaai there aom at least no apeeiea fieom palaeoioie KMsln whieih, «v«a f^ 

respinWnncf, could br- rofoiTctl to that family. In the Lias we hnv(> full r-viderife 
of the ocourrenoo of Tanci-edia (ov MettaagiaJ ; and next comes Isodonta from 
joraBdo hedij true Donaen flrat appear in the wefaoeoas period, and their number 
rery gradually and sparingly increa.ses until the present time at which the family 
obtains the greatest derelopmonf. Soworby, in bis mo^t recent monograph of the 
genua JDcMMix (Thesaur. iii), describes 65 siKcies; including those of the other genen 
and later additions, there are about one hnndied apecies known, distributed aU 
over the temperate nnd trnpir-al si as, brin:?, hnwrvor, n=! n'5-aalh', mnre mimerous 
in the latter. Of the tertiary species there arc no more than about 22 species on 
leoord, and ti theae the la^er number belongs to the eoeene &una of the Pnia 
basic, If roally all the species prove to be distinct. 

Trom ci-etaecous rocks I have but little to mention besides the Taneredia 
M. and Hayd., already alluded to. M. Coquand {Pal. de Coaat., 
pi. vi, Bg. IS,) described a speoiea aa D, Zmyi; the slu H m .y l>elong to the 
BUb-genu9 Cupfi JJ,,, riray, Tmi it may rqnnlly wrll l)o a M.rra (TF.i.Lisa>Mjt OV 
even a Sasimva. Gnbb describes Dmiax latits trom the Tcjon group of California, 
(Pal. Calif, ii. p. 188, See.). Other species noted aa Ihiuuf from cretaceous rodta 
Imvf: hi-cn slunvn f.) liclong to different genera. I am ;iri|Maintrd iritb n single 
specimen from our South Indian cretaceous rocks ; it appears to he a true Donax. 
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SONAX, iMuiSt 1768. 

DONAX, tp. ind., Fl. Y, Pig. 4. 

I hare figured this form simply to draw atteutiou to this very interestiQg 
•pedea* appanatiy Hue ini oocaiTNice of a tnw Horns in the eBslem erotBoeoitt 

deposits. Tlic form of tlic rij^ht Talvr (flic only otic found) entirely agrees with 
tjpkal Jkniaces, except that it is somewhat more convex thou most other allied 
fonDi m. The specimen is only a oast, but the impression <rf the oaidinol, a strong 
■ntefiof and a small approximate posterior lateral tooth, are distiiietly ttaoeaWe. It 
could be sugijested that the shell was a TefUmi, there beiiiE^ some such similar forms 
helougiog to Meera and also to Macoma, but the very strong margiual impresaiooa 
of the ebell deorlj indicate its solid stnxetnze. audi as we find to be obaraeteristie 
in Bona.r. It is to he hoped that further researches will be successful in procuring 
bettor materials from which the species Tnnr he suffieieutly charucterized. 

XwWtt^.— South*east of Parchaii-y, in a brownish calcareous sandstone. 

JtM-Ma<tM.~Tn«binopofy groupi, 

17. Older. VBNSBAOSA. 

Taking the family Vkxeridx as iuclading the meet typical fOROl of ^ {«dcv, 
the atumals are chamr trrized Viy an oMonij, moderately thick form Tvilh the mantln 
margins widely open iu trout, and posteriorly -with two separated, moderately 
elongated* aipbooa; the foot ia generally large, lafenOly compressed, sometinies 
fC.inmTD.e) rounded near the base, often with a byssa) groove, but rarely wifli 
the byssus developed, pointed at the end ; thero is one pair of elongated ^ on 
eitlter aide d the body, and the lalrial palps :«e large and sub-trigonal. 

The shclU are oblong, generally longer than high, sometSmee rounded, moafly 
closed in front, slightly gaping posteriorly, solid and covered ^ ith a thin deciduous 
epidermis. The hinge is composed of two or more cardinal teeth in each valve, 
either Utting one beside the other or ORMsing eaoh other; hiterol teeth are often 
present. The muscular impressions are generally weU marked, oval, aligbf^y 
mipressed, the pallial line sUghUy ainiiated* or entiiej the Ugamaat la always 
extemaL 

The famines belonging to thia crdar an ilve; the PsmcosM, WmmtntM, 

Olosstd£, and Cajidiid^. This arranu'eniont is'considaiably difhrant 

fiom that, for instance, adopted in H. and A. Adam's " Genera " 

Those authora aasoeiated with the fi»t named family the (7i^irco*ojf ,72,^ which 
I have plnocd in the Jf FJ CEA, stating the reaaoiialtar that traaato (aeep. 89). Hie 
are divided into four sub-femilies, tapssi^^, rir.vr^r.vp, ,.rv^rr/vr and 
f^T't ^ ^ nearest allies to the JPsthcolw^. 

awi!.^ ^^r^'^t" ^"^^^""^ totodudebedde. Otas^ r= lam,) 
Obra««,^A«i,«, .cvcral other allied genem which were former^ 
rercRed to the t^m^,:^. also O/^rina and its allies for which H. aM A, Adama 
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ftdopted a spedal ftmify. The study of the rciy nnmeMMig IbiBil iioiniM Im, I Hifair, 

ffiirly pstnblishcd the propriety of this alteivd classification. II. and A. Adams' 
CrRssomew^ proposed for the gouus Cyrenoidea, Jonas, do not belong, 
I believe, to thk otdiat, but to the LVQISAQBA* 

Looking upon the relations which the present order offers, as compared \rith 
the previous one, we have in the family Pswcouom a good connecting link. Tin y 
tnostfy have the united nuuitle margins and a rather small somew hat disjiiiibrax 
foot similar to that of the MYAC77A. while they partially possess the prolmiged 
divided siphons of the TELLINACMd ; their huiTowing habits recall 
the FnOL.iDACEA, hut the gnoeral character of organisatiou of the animals 
as to the division of the siphons, the form of the gills and of the palp!, and the 
hinge of the shell, is that peculKU- fo flu- VENERACEA in i^frcrnl Simihir 
repetitions of the chai-actcra of previous ordcre are met with in other lamilies. 
Tbm, for initaxioe, do the noammjt lepceteat* strictl7 speaking, qnito a 'peculiar 
t^-pe of shells, ccmlii ninjT various characters. Some of them hare the siphons 
elongated and united, like the Miwm, but a thick crescent foot such as we onlj 
fnd again in the JS»iciKiDMi the ahella often hare gnat affinltiea to the TaznuoM 
in the form and diatabulloa <rf the hlnge-teeCh n mdl as in the fbnn of the 
pallial sinna. * 

The Ozoastp^n, in part, and also the Casdudm, appear to form in tlie arrangement 
of the hinge-teeth transitions from the VBNMBAQMA to file OKAMAQBA* 
In the fonnnr familv the hina^e-teeth arc, namely, often placed parallel to tlie hinge 
margin, wliich i$ one of the principal characters of Chatna, while in the Casduojb 
Uie cardfnal teeth erosa each other, vhioh doea not oooor in any other finely ; hut in 
some of the more fimu'nf' il species, pari 'i-iKrirly those living iti fM -h and brackish 
waters f I^mnoeardium) the transmutntious from the ordinary arnuijgcnient of the 
teeth in the VnyBtiDM can clearly he traced to tiiat of the typical OAMUimM. 
Thus, on the whole, all &e diflbnnt genera appear to fonn a natnial order helooging 
to one tyi^c nf shells. 

In a palicoutological point of view the VENERACEA are of very great 
imporlanee, and many apedea ohataeterisUe for diflSnent strata belong to thia order. 
When eompnrcd, howevrr, ^ith the MYA CEl. they maybe said to belonrr to n more 
recent period. The Mya; and tlieir allies seem to Lave thcii- greatest development 
in flie Unrer meaoioie epodi, the CSAKACEA in the middle and upper meaoaoie, 
the VENERACEA In tWs kst and in the lower eaino/.)lc, the TErJJNACF.i 
in the Ciunozoio imd recent, and the J?J10LAT>ACEA in the recent epoch. At 
the aame time form* belonging to the VENERA CEA too not absent in older forma- 
tions. Some s|)ccies of Fetricolid.'E, Glossid.i:, and prol>ahly also of the Cubpiidjb 
are to he met with already in palu'oz' >!0 racks, and from that time their mimber gradu- 
ally increases until the present epoch. The Vsssridm do not make their appeManoe 
mnch befm tiM aretaceona period, and the CrtaistDS are found at the haae 
of that period in braakish and fresh.imtcr deposits. 
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XIII. Family,— PETRTCOLID.'E, 

Tie animals bave a more or less prolonged, thin, sub-cylmdric-al loot, generally 
provided with a bjssal groove, the byssB* itadf being, howew, •ometime* 
nidlmeatary, lometimes obsolete; the mantle maxg^ •ve tmited along the greater 
part of the ventral side ; tboy me. thickeucd and reflected over the edges ; the 
siphons are for a shorter or greater distance from the base united, but separated 
towards the end, and each of Che orifisea is fBaged; one pair of giUs existson 
eaoli side; they vary in size, as do also the palpi, thr- lon?<h and height of which 
still more depead upon the sixe of the animal than the corresponding dimeusioiu 
of the giUs. 

The Bhells ere solid, compressed, or more or lett inflated, slightly gaping in 

front and more widely behind ; they usually burrow in stonf-«, vfry rnrely in 
loose sand; the valves are inequilateral, sometimes unequal, and occasionally 
oorered with a homy ei^dermis; hinge smaU, witii two or tlitee oardfanl teeOi 
in each valve; no hiteral teeth axo present; %iinent <atenul; pallial sinus 
deep and always well developed. 

The nature of the habitat of these sbeQsis the causa of conaiderable TBiiatnni 
as regards their dnqie, so much so that it is often alnmst impossible to determine 
its limits among n lar^, number of specimens evidently bclons^inET to the same 
species. I have already stated my reasons for tr^tiug the present famUy at the 
head of the wbole order (see p. 186). 

The genera referable to it arc Petricol^trio, Peiricola, Cliorialodon, Saxuhmut, 
Btipellaria (as emcaided), and Vcnerupia. In placing the last genus in this family, 
I follow the olaenflcatioai proposed by Deshayes; and there can be no doubt tiiat 
in habits, as well as in the oiganiiation of the animala and shells, this classification 
is preferable to that in the tapesi^x; I shall again allude to this point when si)cak- 
ing of this last sub-iomily. Tisoher (Jour, de Couch., toL t, 1856, p. 324,) 
says that Narmtio ought to be dassed nnt to OftorMcNiM*, and H. and A. Adams 
consider both genera as identical; but I have akeady remarked (p. 91) &atk 
judging from the figure in the Proceedings of the Zool. Soc. for 1863, there appears 
to be a strong relatioa between that genus and Clemeulia, as well as the fossil 
Ftathura of Deshayes. fZjbe Study <rf the anatomy of ClemenHa must now show 
what posiiifiTs iji the system it ought to take ; it cither belongs, vritli Namnio 
and allied forms, to the present family, or to the ooaumajB, or to the family 
OzdveonoMTTD^: Weiakanli; (Ooneh. des liittslnieereB, -vol. i, p. 9i,) desorifaea 
with Pctricola an:I others also Lucinopsi$t Ojfprioard^ taii^. vwai C^aam^ 
£»mily which he calls LtXBOPM^aj. after Lamarck. 

In a foeail state tiwre are not many species of Pstricoubjb known. Some 
forms, similar to Fettioatat alrea^ ooour in the tria% a few were deseiibed btm 
thejum, but only in the eretaoeooB deposits do we meet Oie first *««»fcfrf«>iijr 
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(le(crm:nf>t! spcpiVs, They gradually increase in the tprtinrif>s and attnit\ tlieir 
nut Timiim of development in the x^i^sent seas. About 70 species are ksowu 
lucent, and wben fbe locikfl and oorol reetn, as, for iantanoe, those of our eaiton 
seas, have been niore Li-^sidnou-ly *f:ii\ linl lai-f^f adilitiuns may be expected. Their 
distribution is very large ; with the exception of the arctic seas, they occur almoBl 
everywhere, especially, buwerer, wheie oora] reeft are to "he taaoA. 

1, Pelricola, Laniarok, 1801. Shell oviform, or sub-cylindrical, produced 
posteriorly and more widely gaping than anteriorly, sometimes Avitb urL'qual \ al\ es, 
the right one being hirger and reaching with the edges over the left onu ali round ; 
tmbob ndiately and concentrically finely ribbed, and oft^ni lameUnr, usually cOYered 
with a thifkened epidermis ; liiiii;c with two cardinal teeth in each ralvo; some- 
times the posterior cardinal ot' the left, or the antciior of the right valve become 
olMolete; or in Toy aged apeoimena all th« Unge-teeih disqiiwar, aa tiiqr do^ tut 

instance, in Saxicava ; aq-uin, in oilu-w Micro i-; in the left valve a ilistiiuM imiication 
of a tbiid posteiior tooth, aud od. additional ant«rior tooth in the right valve is also 
indioatad. 

Tbereare two dilTcrcQt types of shells classed under the genus Tetricola. 
TliP on(»,— and for these the name Pelrkolu ought to be resei vcd, — are represented 
by F. iiihophuga, Retz. ; they have an oval shujje, ate thick anteriorly, attenuated 
poateriorly, more or less globose, solid, with the hinge-teeth usually short and thick. 
The prillial f■\n\^^ Tiiries, being eithor iriids and obtuse (as in tlie type ^des) or 
angular (as in 1*. moiulivsaj. 

The mlocene shell which Conrad (Froe. Phil. Aead.» HHm, p. 576,) introduces 
oa PUorytis centenaria fPetrkolat olun) in the fiunilj PtTMieoiUfM is to all appear* 
aaoe a Qgtta (Ataphit). 

la. Fetrioolitria, Stol., 1870. The aeoond group is repreaentedhy Pet. pMa- 
d^hrmU. In this the shell i- vi ry much elongated, sub-cylindiical, the sinus narrow 
and very deep ; the hinge has Uvt) feoth in each valve, attached below the hinge 
area and curving upwards ; in the right valve the anterior tooth k hdok*lilce, the 
posteriornnioh larger, broadly laminar and bipartite; in tba left tlie anterior is 
very large anrl liipartite, its anterior portion almost representing a sf pnrrile hook- 
Uke tooth corresponding to the anterior tooth of the right valve, the iK>stenor portion 
iittdck and prominent and longitudinally grooved; besides ihia then is a maSU 
aometimes obsolete posterior canlinal tooth. AUliun£;h thero exists a drnded 
dmilaiity betwcon the hinge of Petricola and JPetrkolaria, there is a very marked 
distinction between them. Fischer examined tlw animal of Pet. dentieuiaia, 
Hanley, and he records (Jour, de Conch., vol. v,p.38e,) several imiwrtant disdne- 
tions in t'lc rlQiig-af^ d form of the palps, gUls, &«., as compared with those of Pelricala 
proper, but he is inclined (ibid p. 823) to consider these as vaiintions of one and 
the same type. No doubt aueb is and must be the case in aU other families also, 
but at the same time the distinctions pointcil out ajiiionr to me to Iw in f;L\ or oi a 
separate (at least sub-geuerio) grouping of these foxTus. 1 may aud Umt ihore is 
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strong gcologicjil erMenee for the acpftration into two gen«r», fiar vldle Wft meet 

with typical Felricolce already iu the cr. t:i< rm,s Cand probably jiunasic} period, we 
oaly fiud Pt frii'olaruv in recent or iu sub-receut deposits. 

2. Chormiodon, Jonas, IS**. Shell OTOte, tninid, truncate bdiiod, nther 
wUd, with e nigously striated surf; ir rally covei-wl by a caloRveous coating; 
valves nearly quite closed; binje, sliirily spenklnc;, with three cardinal teeth in 
etwb valve ; in the right the two aatcrior are distinct, tlie post^irior is represented by 
a low ridge only ; in the Idfc the middle tooth is fbidc end biftmsated ; the two otben 
very sntnll and often aJimoet obsolete ; raueoulu impreadonB Ifuge^ pallial kLuib 
dee^i broad and obtuse. 

riseher (Jovu. de Concb.. vol. v, p. 828, &c.,) careftiHy examined end compared 
the anhnel and shell of CJiorw/ot/oH, of wl iich Ch. dh-aricalum, C\\cm., \h i\w typ«^ 
Avitli tlir.^p of Trtrirola, and ho considers the distinction brtwcen both to be a 
generic one. With regard to the auiuial the very small size of the palpi of CAort- 
rioim ie especially nirfjoeable ae eompaied with that of Peirieola. Eoaail sjpetm 
which in general fiiim quite lesemUe the (nsentgemie alxeady oooiu in oetaceoas 
fooks. 

3. .s<fj-K/o»jK«, Conrad, 1887. Shell orate, Tentriooae, eolid ; lunule and urea 
indistinct; hinge with three to four cardinal teeth, the latter number occasioiMlly 

occure in the right ynlvp' ; mn'r-nlnr iniprt^ssions lart:'^, pnlh'nl ^inTis (looji, horizoTit- 
ally extending. The species of Ha-vkiomus mostly are iVom the American seas, few 
in number, 'and, strictly spealdng, they are only a eub-diTision of Fenert^, 

4. St^rllaria, Fl. de Bell., 1802. Shell elongated, moderately tumid, 
snrfacc nigously striated and ribbed, distinctly gaping posteriorly ; hinge m the 
right valve with two cardinal teeth, and a third verj' small, but usually obsolete, 
anterior; fto middle one ie prominent, curved as in Petrieola; Hbe posterior is Ion* 
gitudirtnlly laminar, low and bifbrcate; in the left valve nrt> tlirco d'-lant nn-t toi v 
unequal cardinal teeth ; the middle aoa is similarly projecting as tlie corresponding 
tooth in the other Talre. Mup. Itmell^era, Conrad, may be considered as the 
type of the genus. Deshayes (Paris foss., 2nd edit., p. 402,) says that the name 
Btipcllaria was applied by 1" leuriau do Belle vue to a spi dps of P^^r/co/a and 
not a Vemi'ujiia. As the type of the last genus is ^eil known, and as there 
bare been nnqueetionahle differences pointed out between FL de Sellevue's 
iiK|K'7i. "V; fiTifl true Pelricola, it sorms praVaVilp that that author had under view 
one of the shells for which the former name may be reetrioted. I am sorry to 
sey that IFleuriau's opnsele is at present inaccessible to me, but even should my 
sl^pposition not be entirely supported by the facts, I still believe that the former name 
can be secured with advantage for those Peti 'ieohiAWc forms of Venemph. Tliprc 
can be little doubt that the generic scpaj-atiou fi-om Venerupia has a good ground ; 
the hinge as eoonpared with that of the camprassed true Penenpit is really veiy 
different, marc like that of Saxidomun and Petrtrofn, muX crju iTIv distinct alio if 
the shape of the shell, Bi& I shiill presently indicate luorc cluuly. 
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6. TeMnipw, l4unaick, 1818. Shell sab^uadmigtilar, more or len 

laterally compressptl, po^iterifnly often somewhat tlilalalrj nnd gaping; surface 
radiateljr ribbed, and at least towards the posterior end kminarj hiage with 
tinee vamify distinet anb-eqoal teeih in eacb vdre, the midldle teeth generellj 
arc the strongest nnd fttrrowrd ; tlio anterior tooth of the ii<jlil valve usually is 
the smallest, but it very rarely becoiues obsolete. Lamarck'ft J)onax inUf Linn., 
18 the type of the geaas. 

The hinge-teeth of Venefupia ;ire vcrj' distinct from those of Bupellaria aa 
restricted; they are suh-eqn;il, close together and ilivri-In:^, cxattly similnr to 
those of Tapeg. This form ot the hinge-teeth is obsenablc even in those species 
which we a little Tentricose and reaemlde Bupeliarkt in form. For HbU remon the 
genus has bccu classed by H. and A. Adams in the rjpiwvr, ( the general charac- 
ter and oroamentatiou of the shell with the overlapping margios of the nuuiUe 
aotariorlr, as dietinedj indioated in wme speoies, fiirther, the loonded fbrfn of 
the small foot and the hahitai of the dielbb Buffioienfly indioaie their close 
relation to ^etriooia. 

LibT OF I'ltSl'ACl^OUS iiFlXlKS. 

With tin exception of • ainf^ imper&ct fpcttmca, I an not acquainted ^th mj ■pcdM <X 

PgTniCOl.lD.i: fi i.in t!n' I ini.f rock* of Soutln-rii ludin, but a I'tw liavo been described from other 
countries. Pieiv; aiid CatiiiJtclic (Piil. Suiwd', 1"' scr., j). liW, iic.,) ^uule the iuUowiug ; — 

l-l.—Pefr. neocomieuiit, Buv., Pel. llioduni, V. uud miPd. SUrhm, !P. aed C. (bolh 
probably bekmgiog to (Aoritleio*), &«Atri, P. and C. 

P«Ar, nmeifimu and tamaliciilala oT Sowerby are Jti«tly esdodtd from Uua family ultogctbcr ; 
the former i« u Corbit, or some allitd genus, and (be latter a Girdinm. 

6-J.—l'«nenpU nweomietuit, Buv., F. Jiantbtroaiaiui, P. aod C, and F. Sajtmeii, P. aud C. 
The two fonaer on knoirii only from out apcciniBBi; the lint may be • StgutUrim ; ood tlie laet, 
of wliieli Pii-tet tuid Cnm]>iehf give a short cbaracteribtic, may also beluug to iLc same {^i iiu-. 

I do not kuow of au}- other i-pei'ics baviag be«o described siuec Fictiit aud Campichu'^ 
pniUicdtion, ItiGii. 

%j—GurittoiM t A miglc Rpcciroen occurred in tbe white limochme of KinDyoor. It 
bee tbe gemral form of GiorUMoN, and trace* of ehell certainly indicate by their earthy and soft 

stnieture a sfiecien of this (fciuis. The sliape i» <)uadran5ularly ovate an<l verj- tumid ; tlie surfaee 
appears to bat'e been finely striated conotutrically, and a deep attending nnoa i« indicated, though 
not dutinetly ; irkla pt xvii> %. 9. 

XIV. Familif—VEXERlDAi. 

Tl>c oi-ganisation of the animals belonging to the pre'Jdii IVnnily must be 
regarded as characteristic of all the VM2i£UACEA. As a rule, tiic animals have 
■n elonijafted or nmn^h oval ahape, are moderately fbidc, hare a thin mantle m itli 
tliick, 'somptiincs creuated rdjjfs, utiKcd <_nilv fur a very fliorf (l;stnTic<' htAnw the 
siphons. The gills are large, sub-angular, two ou each side ; the pali)i gcnciully 
smalL The fbot ie etout, Bometimes thick, sub-<iuadraiigular, but wualljr iwdloaged, 
]i ilnfctl :if fljc end, and l)clow sometjmee forniflhod with a byssal gi-oove, tho byssus 
bdng, however, dcrelopod only in some of tiie compressed fonns^ like T<^e» and 
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allied cenm The siphons are thick, of moderate length, united only at the h^, 
for the great;- partof th«r Imnsth aid infli e«»li <rf «ie «*rifioe. frmged ; 

orifices are not friTiLrf d. i.^ j«„m* 

The shells are oval or elongated, though the length yery rar. ly exceed. douM* 
the height, except in «mie of the foBiffl form. ; the stnifltiiie is mostly solid and 
OHICWS^. st-ldom thin ^vith a u hut nn. rro„R like rtppenwnor in.ide rC/«ne»«a;. 
Tl.r hiTK^^ ha., with slight moditicMions. generally two or three cardinal teeth in each 
valve, sometimes there is one additional, and at Other times cme oif the other of 
three endinal. beoomes oteolete; a hmohr tooth is often pn . nt, hut no other 
Tcrvdistmct lateral teeth occur; th<. lijnment is always external, supported hy 
str^nK cicatrices; the pallial sinus usually of moderate size, occasionally only indi- 
cated by the palhal improMiOE being tnincated po»terioriy. The outw surface of 
ttie shell is vorv variable, either smoMli or striated, sometimes canceUatetl, lint 
nrrlv ],rovi<lLd "with spines. AU the recent species inhabit flat shores, burrowmg 
in sand or mud. and are, according to their habitat, covered with a thinner W 
thicker epidennh ; as a rule, they arc strictly littoral inhabitants. The geographical 
distribution i. in othrr rcs,vwt.s world-wide ; the eastern, especially the Indian and 
\,r>traHan » ;.s, arc, however, the richest ; some, like Cylherea, especially the Oifew 
group. CaliiHa, Sunett«, and fleferal othare, are mo*tly peonliar to them ; others, 
UktDime and partially Tivela, are prerah nt in the Amrrican seas; while only 
frw fompnTOtively, likr'i)c«niw, Caryalu, Gfo»ti>Aiwa, and others, hare a more uni- 
form distribution in the eastern and wertwn «eaa. 

Dr. B. B.«merbp«bH»hfiigftMon<^raph of the Vssebidm (under the name 
"genus FeJUw'V with hnnutifu! innstmtions in tlie "Xovit. Conchologica;." The 
dractiptions of the species of the Cytherea group have nearly aU appeared, hut lists 
of most of the other speeles of the fiunily have already been iHrlnted in the " Ualaco- 
zoologischc Blajtter." Br. Pfeiffer lately also began a Monograph of tho family in 
Marlini and Chemnitz* " Conehylien-kabineti" h« ha» also published some 
preliminary remarks in Mai. Blictt,. lor 1868. 

In a clasriflcatny point of view the atody of recent forma haa an unequalled 
advantage ovrr thnit obtained from fossil forms; ami as tho ahnvo-mentioniMl p\ihli- 
cations »rc now in progress, I will not encroach upon the llclil l)eyond wiiat scorns 
absolutely neces.sary for the corroot (as far as poNible) determination of the fosaU 
species, particularly those occurring in cretaceous deposits. A few indications may 
pi-ove useful toDr. Isomer's and Prtiffer's work— I cannut omit to notice the en- 
tirely uncustomary arrangement which l>r. ilomer is iatroducing by his genera, 
auib-genera, Beetfom, and «ob>seotioiia, aU of whioh he <rfleii dengnatea with separate 

•< f,i-.nf.ric" nnmos, withuut usin^; thmi In any w ay \n his unrm-iir-laturr. use 
then arc these names? Simply to remain to be written on labels of a carefully 
arranged cabinet ? t If they are at all nsefiil, they muat become familiar in science, 
and if we admit a " genus [sub-genus] species.'* it will probably serve all purpoeoB 
of Rcience and still not lose mooh of its oonTenience. 
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Considermg geologtad hfatoiy. ^ r^mer^ a« not very old. The first 
form, .xtomally rcn- much rc^r-mMIn? Cstherea^, CalM<e, and Ca,y«/», an urt 
with .n Jurassic (very seldom any in tria«do) strata; Enphda (of the j^o.vi^rr'^^J 
and perhapa dftherea appear to be^ hcwwer. the only genera well ascertained 
to occur m the lower and middls.niMoaoiA beda. In fhe erotaoeoos period the 
UUiafaer of species graduaUy inci-pases, ntid many of the rpcont -raera tliore makr^ 
their lint appearance. Their tlien geographical distribution, (as at present 
known), very slightly, howewr, iodioatea tba one thej mm poaaett.— In fhe older 
tcrtiarirs, forms of Ciftherea, especially of Cryn^V nnd Calluita, are common, 
but very few of Tieela, and scarcely any of Circe, Ziocoucha, Fetuu, Sunetta, Sx., 
are to be fimnd. On Oie whole, the ehaneter of the flKioa is Tery Httle altered 
in the eocene, as oo!ii]iarerl with that of the upper ereCaoeons period. In the 
upper tdrtiaries, (the miocone, &c.). tl»ere is, however, a rapid change in the 
fkunft, and, with taw excepfiona, the forms are the same as those living at the 
present day; aeroal <rf fhe recent tropical genera and aome ^lUntt^^l tpeeiea 
were then living in more northern European latituflos, indientino^ tlie thtm fxisting 
oonditiona of the climate and its gradual changes. I look upon the family Vsssudjb 
eepMrtieulailf intemtbigiD this leapeot, and the flrrt end great dendentimn we 
have at present to look to is tlio cYnct study of the present hnliiis nf tliose aged forms, 
in order to be able to make correct conclusions as regards the conditions of cliinate 
snd life during tiie middle and apper oainoioie period in Barapew 

I shall now trIveasWtaccountof aegencric and sub-generio f<vnu of the 
Vesmw>s, according to their arrangement in four Ruli-famiHr^,— r<Pff.WAv*-, 
rgnmittx, tuamnvM, and msisus^i the first connects tl»e family with the 
Tktricolwm, and the last indnatea » good peange to the OrraiitZDS. JL review 
of the speds* deeoribed Atom cretooooaa d^osita will follow the general aoooiint. 

r 

u. Skb.fauiily.—TAPKSlXyli. 

Thxt specie referred to this sui)-family agree with each other in several important 
points of their stnicture. The animals have a digitifoira feot, gmdoally attoouaC- 
ing towards llie end, which is pointer!; iionr thf lower l);isc flif liyssU'; Is ^'ciiornllv 
well developed ; the mantle margins are only for a short distance united b^ow, but 
NmetimcB aeparatod st the outer edges aU xonnd; fhe liplioiis are moderately 
proiitKxd, thick, united at tiie base, and for a short distanee sepazated at tiie 
cod, with strongly ftinged margins at the orifiees. 

The ahella exhibit a great deal of rariation in their fbrm; they are always 
inefuilatendi the anterior side being the shorter one ; their sorfacc is cither smooth, 
or more often concentrically elri^iuitly ribbed, orsomctimc? i-ndiately and divaricately 
striated ; they are generally thin, and the inner margin is very rarely crcnulated ; the 
paUialsiniiBia of moderate siae, either horinmtal or ascending; thebhigeieoompoaed 
of three cardinal teeth in each valve; tlu- distinf (he elinraiMpristir of thn teoth 
is, that Uioy are always situated close together, as if radiating from one point; they 
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are vertically erect, lateraUy compressed, and gcneraUy Wfid, with the eKoeptkn 
of the mort anterior tooth ia the left, or sometimes in both valves : tins pecuUanty 
is indc-'l so c harnctcristif as compai-cd witli the hinge of Feniu that no doubt oau 
be entertained iu the determination of the sheU; it is the moat eotutant of all 
the other charactere of Che anb-femfly, and when oomblned with a ewnpressed 
ahapeof the shell, as, for instance, in F. Uffrata, T.inn,, the r(>spmWanec of such 
forms to Vrnerupa (of the FetricolidxJ is, as already mentioned, striking. 
The only ratlier solid shclb are those belongmg to the type of T, piaffuv, Ohem,, 
mostly approaohiDg in chaiaotBr Bomo species of Mcretrix. 

In 1864 Dr. Ed. B5mf»r published in the Malaoo-zo..liii;i-,rl[C P-lmtter "a 
critical synopsis of all the species belonging to Tapes, a sub-geuus of the genus 
Patiff.*' The author admita four teetiooa of 3Vp<*> eaeh under a diSbzwai namei 
They arc Faratape6C=Textrix, Bdm.,} Parembola, JmiigJahi, auJ mmUapes. 
I hare already recorded my opinion with regard to the propriety of the names 
which Dr. Uomer gives to his sections or Bab-aeetiona. I hare also stated 
that it wonld not he advisable to interibie with Dr. Rfimei^a work as long a.s it is 
in progress. So far, iLcn fore, as the recent forms are conconiefl, I shall restrict 
my remarks to a few suggestions, illustrating my ideas on the ckasification of the 
TAPssiy^ by quotations of well known apeoies aa types. 

1, Paraiapes, Stol., 1870, (Textrir apud Tlu me r, not iV/m Black wall or 
Sundewal, Ar/iehnoideaJ. Type P. textr'utt (Chem.). Shell much elon- 
gated, compressed, outer surface smooth. 

S. SmUapet apud BAmer; type Ta^ gktgnit, (Chem.). 8hdl inflated, 
solid, ventricose, espcciany ai ilie umiioncs, which ore inounred, more or lew 
narrower posteriorly ; outer surface smooth. 

ia. B5mer refen to the ahore «a a apetnal aeotion Vem* rjwa&irit of 
Lamarck, trhich has a rhomboidal shape and coucentiie aaleatiaoa. This is a 
snTne^vhat tlifferent tyi>e of shell, and oould be considered, morpover, as a section of 
FiUiastra, or perhaps still better as distinct from both and classed with T. deuti' 
eala<a> Sow., the CaUfiomian Tap. ttramkieth Ae., Ihe ahella of iheae apecieB being 
aoliil. « itlt the inner margin crenulatcd. 

Ftdlastra, Sow., 1627, (as emended by H. and A. Adams). Shell 
elongate^, moderately inflated, anterior ride peculiarly narrowly roonded; 
surface of valves concentrically sidcated or striated; pallial sinus ascending, ratlier 
hiorlior tliau iu oilier fonns of Tapesinte. Tho type of (his is Fen. malaharim, 
Chem., or Tap. iurgiduta, Dcsh. Tho species are rather numerous in our eastei^i 
■eaa ; Vemn eer of Sowerby fimn Cntoh aho hdongs to it. 

3a. A number of sjieeies wliich are strongly inflated, cuneiform, thick and 
short in front, aufl gradually becoming yarrow towards the posterior end, thus 
in this respect very mnoh reaembling Memilapes, appear to form a special section. 
Chemnitz's Vemia striata is the most characteristic species of this group. 

4. Tapes, Megcrle, 1811, ( JParembola apud Roiner). Shell sub-rhomboidal, 
compreaaed, bcokb vciy small, siulace of shell concentrically ridged or sulcated, 
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dan. «tetidi«g horizo»Wly. «r ^ tke pomt bent ihma^ ibc type 
of this gcniis 18 Lmn6 9 rT-.p.,; !iferata. a«d I think it quite mrimtilfa^ 

to introduco another quasi-geaerio name for it as proposed by Romer 

^ /^W^ -Pud afimerre^^ apud H. and A. Adams). 

SlieU m form reseml>liii?r Tapes, hut the suiface is radiatcly ribbed, «id tlw inntt 
edge shows sometimes indicaUons of a fine crenuktlottj piOM auM IwiuwiW or 
a^Mlr Moeadittg, obtusely ronndod at the end. 

Tlie t vpe of this is Linn^'s F. decmata. I am not Mqaainted with the 
reference Citnem retieuialm, daCoato, quoted inllccve's Monograph amonc^ the 
synonyraa of thb epedes. H. and A. Adams use the name Cmeu^ as sub-gMeric 
rf abp«9 fin the present group of ahelb. The omimni of giving the date and 
reference so as to be able to trace tli<^ si-,uTKation in which the genus was 
proposed is again a great bar on thU occmon. Certain it is that duCosfa in 
hb ««EleiiuDt8 of CoDchology." (1?74, p. 270, pi. yi. fig. 5,) applied the u;ime C'uwus 
to a fL.ssil THffonfa, and In no way to a shcU allied to the VsyisiD^. Mtthlfeld 
and others used the same in a diflEercnt way, and it would probably be beat sot to 
bring it op again, for it iroold now only cause confusion. 

ib. Sfyrsm, H. and A. Adams, 18W, ("Oeaora Snppl., p. efiO). Sbelllike 
Tapeg, but the surface oorerad with oomigated oonoentrio atiin. Vttm 
Wmtgata, Dos bay es. 

5. Band*, 8tolioskfl» 1B70. Shell terj mnoh elongated, yeiy inequi- 
lateral, witTj sub-pnranpl nppor and lowrr Jiiargins, laterally compressed, palUal 
giaus modci-ate, horizontal or nearly so, obtuw at the end; hinge with three 
eaidmal teeth fat eoeh valre, the postnior of which is yvrj mndi dongated ood 

sometimes longitudinally furrowed ; the two other tooth sometimes ajjpear as one 
widely bifid tooth; surface of valvo smooth, ouly \n't!i cnurontrio atrim of glowA. 
(Type VenuB (TapesJ fragUk, d'Orb., from cretaceous rocks. 

rnt. Icanotia, Stoliozka, 1889. 7oim aimihu* to the last, inner edge of 
tho shell anteriorly somewhat thickened, stirf:icr» wvopfd with rafiiadnir striae and 
ribs, strongest on the posterior upper slope. Type FeammobM impar, Zittel, 
(yidapotteaj. 

TTutler tlip two aliuve luuncs, tlie scfotul of wliicli is prulialily only ro hf 
regarded as sub^gcncricj I unite a number of fossil, chiufly cretaceous, species 
which have been up to the XHOssnt paztialfy referred to Ftemmobia, jmrtially to 
Tctpet. From the former they differ widely by the character of the hinge-teeth, 
as I had already ([>. Ill) occa'»ion to remark. They are, howerer, certainly 
closely i-elated to the latLer, but ot all the numerous speciea of recent TJPMsnrji 
which I had nBtaminpil, J neTBT found such a diffci-cncc in the length of the huige- 
teeth as I hnvc notiewl nbovft; the po'stcrior tooth briiig, namely, rciy elongated, 
parallel to the ridge, or fulcrum, which supports the ligament, while the two 
anterior oacdhuJ teeth, tituated directly under the umbamea, are small and 
thin : only vttf tttdj ia tho nuwt anterior «e aab-lunnlu tooth >lao aomewhat 
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Thus the known recent and fossU species of rjraaiirji, (the latter only so far 
aa ibeir liiagM law Iimh examiiMd) can be sub^divided into fivo well charactcmed 
gemeira and several sub-»enem. Thf> most nncient forms arp tho«;e of BarofJa aiul 
IcanotUt^ and tbeie are even some Jurassic species known as Pwrnmobia! which 
may belong to thein. In the Qratacwntt beds the Baroda fbrms are most mnnerow. 
and a third type apparently identical with that classed undor Ainiigdohi, un l 
characterized by radintin? strinc, comes next to Jcauotiat true Tapet also occur 
here. Amygdala and most of the other reoent types of tatjinnm are met witli in 
the tettiaries.* 

About 85 recent species, including two or three not yet described, ore known, 
.and by far the greatest number of them are from tho eaatem seas. Because the 
determination Oe fonil forms is as yet in many teapeota flonbtfiil, I ahaQ enu- 
meiate tlie cNtaiOeaaa species referable to the rab-fhiiiii^ auhaeqiiently in eoigimction 
irith odwr rsvMMntM, (see further on). 

h. Sub-f, mill), — TEN ELI X F.. 
The animals have a strong, prolonged, lau;raliy slightly compi'essed foot, 
pdnted st We end, thick at the bosei but nithout a hjssna, somelimes irith a small 
or nearly obsolete bj-ssal groove; the mantle has occasionally slightly crenulated 
raarguis, the outer edges being separated in their entire length; the siphons are 
moderately produced, united at the base, separated towards the ends, the lower or 
bfanebial siphon ia nsoally somavhat longer and thinner than the upper, which is 
thicker ; both have more nr lf>ss friii!*ed orifices. The shells are oval, oblong or 
sab-txigonal, mostly stout and robust, externally smooth or variously oruameiUted 
^th ooncentno and radiating ribst oftra oovered with qodennia; the ligament is 
external, the muscular impressions strong, but the pallia! %mm generally faint, with 
a small or ol soli posterior sinus. The hinge is composed of a series of slrong 
teeth, all of wkick may be considered cardinal; for there seems to bo a pericct 
paialldism between the diatiibutioii of tiie hinge-teeth in tibose fbmna for whidi 
Ihc nnmfs T'fii"s, 3Tt:rcen(trUi. &c,, hnve been restricted and in those wbirli liave 
been called Cytherea, ( =MerelrixJ, Circe, &c. In both there is generally a strong 
lunular tooth developed in the 1^ valve fitting into a eorresiiouding cavity of 
the right one, the superior and inferior margina of which are sometimea (tliough 
not often very distinctly) elevated, (lius nddinsr two toetli in tlio one strictly 
cardinal of the right valve. In Cytherea, and also in the Viive group, wo have iu 
eaoh valve three distinct oaidinal teeth proper $ one posterior dongated» dfreoted 
backwards, and parallel to the H:;Mipntal iMi^c ; two arc anterior, resembling one 
WLd one, placed just below the beak, or very nearly so; to this comes the lunular 
tooth and a i^t in tiie other valve. When we oompaie with this the hinge of Venus 
and its allies, it looks at the first sight very different, but apparently only because 
the analogy between the two seems to me to have been sightly misundentood. 

• I (311 only that if Zb^n fAnxj/ytlai^f ittuMota fiwD ths Bute htm m ntUj i»—^ t wUk the reoent 
vpccjr.. h would .lu.ir n njoailuble coiuutvncy io the tbiiKtir of Uimnw (Mag variMc 1h» itadj at tha 

nstut SmoM don iwl, ba«4Tir, miirpirt ttiH vww. 
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In Venus x,f, notice the posterior cardinal (propar) in bofli TOlTttj in the left on« 
the two antenor cardinals form one, which is always thick nnd <.fton grooved or nearly 
bifld; in the right we find the two anterior cardinals again joined to one, often bilid 
directed anteriorly and fiNming Um yu^eto^akiAia margiii of the pit ; the superior 
margin of tlic latter h rni^eJ into n smaU compressed tooth. However this 
analogy in the arrangement of the hingcteeth is not always so weU seen ; in the sub. 
gsnna Orvptofframma «he hinge-tMth sre moie nnifonn. elongated, and diverging, 
distinctly incliciitin^' a nilation to the form of the hinge of the TAfBSUM. At tito 
same time the explanation of the hingc-tecth of Venus and Cy(herea, as given above, 
sppean to me not only to IhdUtate the understanding of the relation which exists 
betweoi the two large generic groups of nbells, Imt thegr also dearly point oot tho 
ohaiacter of the sub-ffiiuily and tlio ir,aik< (l difTorence between it niul (lie tapssis^. 

Dr. Homer has, mt aiieady stated, published several ^pers on the f^lii fa ifloation 
and speeifio det«mUnation(tf the ivrauR^in tiie *• Malaoo-Bookgisdie Bltrttei^ for 
186C aud 1807, but as his large Monograph ou this nni ii, ,ji ,;,f » Venm" has not yet 
appeared, 1 shall again refer to the various generic and sub-generio groups only so 
fu aa furo impevtant fbr na in a palieontologlcal jpcAit of view, especially in 
comicctiou ivith the study of the cretaceous fauna, for the q;ieoias belonging to it 
have really been treated in a remarkably supofioial manner. 

'Hiere are among the veoent fbrms of rmxanr^ strictly speaking, only three 
which deserra to be teparated generically, Fenutt CgfAerea, and Ciree, and even the 
last two are, as rf »ards the number, form, and description of the liinpr-tfcth, almosl 
identical. I do not know a single instance among recent shells where it would be 
pttiiaealarly difflealt in dlsfingoiBhiDgr Fimm tarn {^fkerea, and the aaue may be 

snid as rci^rinls fi)s.sils : (tie difnculfy only rests with the prr-sey\ af;ioa of the specimens. 
Those forms, for instance, which Uurucs (Fossil. Moll, dcs Tert. £eckens Ton 
Wien, vol. it,) considers as intermediate beifreen the two genera, and nhiek bo idiBn 
to Venus, pi-opcrly bul inLr to Canjatis, a anb^gonos of Cylhert-a. 

6. Venus, Linu,, 1758. Shell oblong, posteriorly truncate, or narrowly 
attenuated, soUd, inequilateral, the anterior side being tlie shorter one, hinge with 
three ^rfliiftl teeth in each valve, two primary and one lunular in the left, 
and one primarj' and two lunular smTOunding a pit in the right valve ; ligament 
external, long, generally in a deep groove, pallial sinus small or somctimea 
almost obaoleioi outer anrihoe of ahell TaiiouBly ribbed, lamdiated, striated, 
or smooth. The name Veiius has been rcstrictctl for the conci ntn'oally laminated, 
rather tumid species, like V. Lisleri, Gray, and others. Several sub-genem oan be 
distinguished, but they possess, as I shail show, no permanent ehaiaeters irhioli 
would entitle thorn to rank as genera, equivalent to those noticed among 
the y.f PF<rrv y, for in the prfiscnt case the changes aud transitions from one form 
into the other are really so gradual a ad insignificant that it is impossible to depend 
upon them. HeeTO (Oonob. I«on.»Tol. xiv,) has published a Monograph of the genus. 

6rf. Mercenary, Spbnbm., 1817. Shell roundly ovate, inflated, smd itli, 
or with partially obsolete concentric stritei hingc>teeth rather close togetlier aud 
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much of the form of a Topea, the witerion being lai»e and Bub-eqiial» as compamd 

ivitb other famw of However, in this respect, therf^ senns to be a distinct 

inclinnliou to the form of the lun?;o of Venus rather than to that of Tope*. 
Vetuu mereenarM, L, is the typo of the suh-genua, and if the latter name Mer- 
ttHoria ii applied sab-genenoaUj, the spades to lie oaUed Vemit [Mercenaria] 
ttttftrfw, 8a ji &r it is certainly nnt do limbic to hare a repelition <tf one and the 
aamo name as genus, or sub-genus, and species. 

Gb. Cfyptofframma, Morch, 1853 (?). Bhdl inflatetl, ennufomi, poatanoily 
moM or less narrowly produced, anteriorly shortened and thick, outer surface ganav- 
ally vnih cnncentrio kmellae and often also witli radintiiic: rihs, sdrlnm preva- 
lent over the former, which occasionally become almost obsolete in the middle ; 
binge with three eibwgalad eaxdinal teeth ia each Talve^ the anterion heing the 
smallest. The type is V. flejuom, 'Llu.nd ; if -n-o accept the sub-genus as possessing 
nnv value in classification, we cannot exclude from it such species as F. j^ygmaa. 
Lam., or V. teabra. Wood. H. and A. Adams state Hiat there are only two 
fludinal teeth in each valve, which does not seem to ne tO he exactly tlie case. 
I have e3K\ininrd sevt'i-al K])ecic5 like F. macrodon, sqnmnmn, snh-nodulosa, and 
others, and I always found three cardinals in both valves, very distract in the left, 
hot in the right one, the nuwt anttttior, nsnally ia small, thouf^ always tcaoeable. 

6e. Chione, Megcrlc! v. Miihlf., 1811 Murcla^'Rom., 1P57). Shell ovate 
or cordate, thick, ooncentricolly lamellar or ribbed ; hingo with three sub-equal, 
usually straight teeth in each valve ; pallial linna small, Bometames acutely trian* 
gidar, or almoat obsolete. The Vema eame^lata. Linn., (Gronov. P) must be con. 
sidered as the typo of this sub-irenus, representing the sxib-ovatc, stronc'ly lamellar 
forms. H. and A. Adams again state that there are only two cardinal teeth in the 
Idtvahe; I have examined several speoies, and I find the posterior tooth ^ hm 
generally quite distinctly traceable and raised above the rest of the fulcriun ; it is 
always shorter than this. The authors of the "Genera" br.stMns distinguish 
four sub-goura under the names of Circomphitlua, Klein, Timoclaa, Leach, 
Clomtffai*, Klein, and Mareia, H. and A. Adams. Most <rf the spedes of flie 

last 5u'b-!rrnus bnlnns to Hnnifaprs of the r-jr»'W.v.p. Romrr C^fnl. toI. xiv), 
divides the sub-genus Chione into four sections under distinct (generic !) names, 
aa 1, OmfSiaMathnmt Klein f=:JnHffMM^ Shuhm.,) witii F. puerpera, reHeuUtta, 
and oUn 1-3, some of which appear to be typical Venus as restricted; 2, Leucoma, 
Ettmer, with F. grata, Say, granulata, Gm( 1,, and ntlicrs, which H. and A. 
Adams refer to TimoeUea', all have peculiarly granulated radiating ribs; 3, 
Chamelaa, Klein, apparently in the same sense as stated in the *' Genat»," with 
F.gaUina, Lian,, (?) &c.; 4, Ventricola, Romcr, with V. terrnroK,,, Linu., &c. 

In 1857 (Krit. Uutersuobung, &«.,) the same author sub-divided his Marcia 
("i-GUmm^ into Antigtma^ Ohamam^Lewima, AmmtOofsardia f = Crypiogramma J, 
and Entrhimt. Tlio last uw\w\vs among others V. exalbida, Chem., and tettlariiMt 
Lam., both somewhat of the J?ulUutra and probably belon«in« to the 
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ThM Romer's division are evidently not yet completed, and it is imn<.«iWe 
topredxct how the IhuJly ta«t tteUject'ln his large mIZ^^^^^ 

pap^r. xa the "Mai. Blr^ttcf beiu, only prelimina^. Every c4 X toTh 

nroned to CMm*^ a genus, murt admit that there is a gwat varifit, of form 
arnoo. them. J.stmctly indicating many re^ good wbHliTistoT^EemerU an^ 

^"J- luite objectionable; 
tbemtraduotioii of distinct names for every secUon is not justiflaWo. I believe 
that those peeoliair forms, if they an» at aU defbuOib), ought to 1» dwignated as 
separate sub-genera of Femu, but WB ought not to go beyond this dtcadr tri. 
nominal nomenclature. 

erf. ^mri^ Earner. 1857, (Krit UBtenraolninir, &o., Cassel, and MaL 
BIrrttrr, xii, p. 153, 5,,.). Tl.is ought to include the moderately tumid OOwtote 
forms with strong concoutriclomelliB J the hinge is not different fioia thnt of true 
Feimt, except that the asterior teeth are more elongated and more regular, as in 
Chione. Roraer, in 1857, dlitin-uislied tiro sub-geneia (P), Clautbta, Brown, and 
Chionet lluhlf., quoting V. thiam., Dilhv., flic trpe of the former and V pUwl-t, 
Gmel., aa that of the latter; the tii-st is stated to possess a small triangular, the 
latt r a roundish triangular pallfal dnrn. In the later leriew of the speoleehe 
does not considf r the distincUon of the two sub-gcnera (or sections) necessary. 

6e. Gomj)/mi<t, Morch, im? SheU ovate, ooidate, moderately inflated, 
•mooth; hinge>teeth the same a« in typical Chhne. BSmer describes four species! 
and considers F. undul^a. Lam., as the type, while H. and A. A dame quote 
Fe»«« donaeim, Chem,, as the only sfecifl«, and pkoe it aa a Bub-genna of (^Omw 
f=Miereiri»J. 

Oemnm, Doihayes, (l^pe V. gemma, Tott,) ooght, I think, to he inuiBftned 

to the JtosixiinM. 

7. r<iephis. Carp., 1865, (Proc. Acad. Nat. Sc., PhiL, for 18C5, p. 60). Thia 
is based upon a apedes described as CMoMfXdrdS in Pkoe. ZooL 8oo., London, tat 

1863, p. 09. ITiere are thrro elongated and thin cardinal feeth in each valve; the 
shells are rather thin, roundish, or fiuadituigular, and somewhat inflated, pn»«a> sinus 
small; the anhnals are oviparous, like Spharkm. In Joan, de Oonch., voL xiii, 
I'^nr,, J,, in,-, a second species. Pa. telliniyam, fhan GaUftniia is described by the 
same author. The former species also occurs in voun^ torti.nry dipusit!; of 
Oalilbniia, and Gabb adds to it l eu. luntUla, Gould, also living and "post- 
plior enr " (vide Palffiont, Calif., vol. u, p. 96). The fotm and general ehanoter 
of the typo species is siiid io lie between Pa/rhydesma and Circe. 

8. Cj/therea, Lam., 1803,« fMerctrix ap ud H, and A. Adams and Cbenu). 
Semer (Mbnog. der lIolL Vtmu, Linn^ 1864. pp. 1. fte..) oaosiden Oytherea aa 

in pnfcrmce to tkat of Merttrix of Ibo min- autbor (»t wjwtM* vfairh 
■» »4l kwim te mry coiicbologist. TLe ua-iu- I Y-.tm for the liut fiO ycam m tloroughlv asuoiiatwl with the t\aiy 
«f NMll IihI tail tlicU» that I i» not w« Um sliifUtcat udvutngfl ia te^aamn H by lUe Mb iiiimf Jfertlrix, Ihoagli 
I cMiM nal ugm ^ DrnhkyM that w m bw » 4^ tohlndMi ■ am* »UA «u given np 'l"" •"itbwkiMcir 
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, sub."cnu8 of n.,..., nru\ -ivcn it. characteristic thus: "cardo vaUxB Mm 
aentlhHtqmtmr, quorum tribm apice contergentibus el approxmaiis, nnieo f«W«- 
mcule «^ tow**; w*** rf/tw«««<,> approxtmatit, denie 

ktieivH rrbtiwlarij nutlo." In genenl rlinracter the species of C!tjfh,^rm are gcncr- 
allv solid smooth, or concentrically, meiy radiately, ribbed shells of an ovately 
cordate, or trigonal, moderately tomidfionn; thepdMimpwwioiifa mixaUypw»ide^ 
•wiQi •'tHaoB, tilODgh MniBtilOM Twy nnall; occasionally It is nearly entire; tho 
cawUnal teeth are often grooved or dividcil, Imt this varies greatly in the different 
species; the inner edge of the shell is mostly smooth. B6mer diBtrngmshm tiie 
following sub-genera or seetSom, which with the ezoeptbn of Jftwfrte we adopt 

Sa. Cfftfterea, Lara,, 1805, (Meretrix apud Komer). Shell triangularly 
cordate, generally smooth, sometimes ooncentMIj nikated; inner edge emooth, 
palUal abttt very emaU or somotiniee needy dbsolete^ l^ype T. mereMxt Linn. 
Romer enumerates I t species. 

bb. TkeUt, Link., 1807, (Trigoath Meg. ?. Miihif., Trigoiwiia and rPachydmaa, 
Conrad). Bhell toangdwr, with emooth surface exhibiting only stria of growth ; 
ligament strong; ventral margin slightly cuavex, iuternally smrtoth, pallial sinus 
moderate, but always distinct, extending horizontally and roimded at tho end. 
Homer (loc. cit) describes 83 species which by Reeje aire mostly re&md to 
(^(kerea. <^th. [ZSmAi] onMsmrfeUMilfir, Oon., ia probably the best known shell in 
collections. 

8c. Callut^h Poli, 1791, includes a number of cordately or triangulaiiy ovate 
species, moderately compressed, amooih or oomeentricBlly suloated ; Ugamentdightly 

prominent; pallial sinus deep, sinuated and rather Lioad, at <hr end often ahrnptly 
pointed. Cijffi. 'i C'tUinta] erycina. Linn., is probably the beat known form of this 
sub-genus. Homer describes 33 recent species. 

'The aheU of Ogtk. {OaU^ giffoniea, Ohem., could probably form a special sub> 
tfciTO'? ^th its allies. The form is peculiarly clfTnr^ated, and so is nlso tlif! posterior 
oardinol tooth, while the two others arc small. We have a species of this type 
ebeady in our oretaeeons rooks. 

M. Aphrodina, Conrad, 1868, (Am. Journ. Conch., iv, p. 246). "Shell 
rounded or sub-oval, striated or suleafcd* ; hinge in f lie left valve vntXi three diverging 
cardinal teeth, tho anterior as thick as the middle one, or liiickcr, and a straigbt, 
oompnesed, transTerBBUy rageae lateral tooOi parallel with the margin above it ; 
Iiallial sinus deep, and similar to that in CaryatU, Romer. The type of this 
genus is Meretrix Tippcma, Conrad, of which we have one valve only whioh shows 
the hbge, and that la needy as pedSeet as if the velve were a leoent epeoimen." 



iiUAeMirkawlutitaM«4fa«iHWikbiita»ctHiirt«Ana* wkm m tuoOer milm m. sun* (otpooJ/, or out of 
{guHMfltOaiMMk or«tb«n^tiidwlMnaa HiOuT mdM •<hu«> «Hh Oitot^cf {mpiivniig«r aocraetiiiK tb* 
M. DlimliMihsiiebrMrehDiieenur. 1 l»w ■!» fWrionily itiM «y TWWM ftr flw iBfrfMM "'*">■ 
&I1IUU JfmMiria t»a)>.g«D«iicgenM. Ws mut sot intndiKa tlum aimw wbm tkij ti* not nqnind. 
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The figure (Jour. Am. Acad. N. Sc., PhiL, 2nd ser.. iii, pi. 31, fi-. 18.) of tbe " only" 
TUlre liM kctnallr reiy much the fom of a duyaik, and I confess mjsclf unable 
to sec how the shell can ho genericnlly or ftub^geneiinilly eepacated from other 
fossO ai\d rocciit Ci^njuth. The speeirs is from crcfnrrnuR roclis. 

8e. Varyatia;* Romcr, 18G2, (olim ^iiar, EOm., 1657). Shell cordate or sub- 
trigonally ovafa, mvaUy of raodeiate ChielaBflM and Bomenrbat inflated, vhifo or 
j-cUowish brown colonrctl, conrrntrically iinrly sf iirif(.tl, [uillial ?inu9 always dis- 
tinct, iriangular or obtuse. I'cnm tavmu, Qmolin, is the type of this Toy well 
nailcied fom of Cgtherea; its diatinotion firam others is of great importance m 
foisil COnohology, for to it mostly appear to belong the oM«st reprcsentant.4 of the 
genus; of recent species BOmer describes 00 and adds two doubtful ones; tboee 
contained in Bccve'B Monograph of Dionc sadly require a revision. 

8/. Do.iu in)>m, Conrad, 1804^ (Proc. Ac. N. Sc., Phil., 18Gi, p. 213, and Am. 
Journ. of Conch., i, 1865, p. C). Mr. Conrad (inAm. Jonr. of Condi., ii. p. IK),) 
4juote8 among the typical species of this so-called generic form Vcnua jHuiifi, iSow., 
f^tiA-fiatuit d'Orbw,) fironi tiie TTpper Greeoaand of BhMdcdoim. Tio jndge tarn 
this Ihc form of tlic shell does not in tlio least differ from typical Cytheiva!, and 
neither docs the hingo appear to differ. The species also occurs in our South 
Kidlto oretaoeona deposits, and I hare ezsmined the hinge of this one as well as of 
authentic Blackdown specimens. The only ditu renco I can find is, that ftulnnakur 
tooth is rather elongated and almost parallel tn il o margin. But if we compare 
with this the hinge of other recent species, as, for instance, Cyth. [^Meretrix] attc- 
mmta <A Banker, it is evident that no zeeaon eiJsta Sat a genoie oe evea snb- 
gcueric] separation. Of course, if Mr. Conrad wishes to make i^cnpra and specif^ 
to suit formations, and these only, he can often detect distinctions M'here other x>copIc 
are unable to do ao. Conrad considers D. Meefm, irhieh is a more rounded shall, 
as the type species ; I do not know if , but at tbe same time I cannot see in vfaat 
to place the charactero distinctirc from Cgtherea, 

8</. Dioue, Gray, 1847, (not Megerle T. M tlhlfcld, as stated byDesla yes). 
Shell similar in f irm to CalUtiet, moderately compressed, always concentrically 
ili-u-ely sulcated, and with a more or less distinct ridge running from the beaks in 
an easy curve to the inlfero-posterior margin ; this ridge is sometimes provided with 
spines; pallial ahms inodeiaite, always distinct^ usually lingui-form. The type 
Qrth. [IHone] Feneritt Arg^ Feww JHoHe, LinniS). ESmer notices 
13 species. 

The so-called genna AvnfMHt, Con., whidi has been proposed for <^lh.caaoM, 

Con., does certainly not desene to bear a siwcial name. The species only differs 
by having the fulcra thicker than most other species, and rugose. The general form 
imd dentition of the binge ia eztnmetly like Ct/ih. [Callista] eryetmi, (Linn.). 

8A. Xi)i»»d(«,l[«reh, 1BS8 (f). Shell roundish, sub-quacbrangubr or conlntely 
OTate, flometimea oaneifonn» more or less mf^f^^, solid, outer surface couoeutrically 
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more fir Ip's onrsi'ly striattHl or pnrfially smooth, liifruufut tliin, usually situated 
in a deep groove, paliial sinus only indlcatod by the impression beiitg truncated or 
very slightly inabiiatedi taeili strong, exoept the anteiior and posteriof oscdinalB 
of the left valve, which are markedly thin. The two best known speoips are Ci/fh. 
[JAocmtcha] atitremii. Linn., and Cjfth. [JAOCOHcha\ arabiea, Okem.; they at the 
same time represent two slightly different Motionii in the fbtmer the sbell surface 
is mostly Bmootb, uid the posterior ridge alluded to in Dione is here more or len 
distinctly indicated; in the ktttr (lie suiTncc h ronoentrically ribbed oi coandy 
striated. Twenty-one species are described by B6mor. 

Bi. dree, Behnliia., 1817. Shell quadxangolar nrrmmdnh, eolid, eom|>re8wd, 
■with flattened beaks, surface concentrically ribbed, middle cardinal teeth much 
stronger than the others, paliial impression truncated, but not sinuated posteriorly, 
inner edge sometimes finely crenated ; ligament utaated in a deep groove. Type 
V. tar^^ Linn. 

S^'. Ct'isln, Homer, 1857. Shell cordate or trausversally ovate, solid, more 
or less tumid, with radiating xifas or divaricated atriie; paliial aiuoa very amall^ 
internal marfpn eienBted, ligunent in a groove, bat distinctly visible oniside. There 
ate tiro slightly dilTerent forms, both, no doubt, belonging to the same type. The 
first, represented by V. peclina(a,Ijimi., and C'/fft. ftibba, Lam., lias stron?: mdintirT 
ribs ; there are, however, in young stages posteriorly some obliq^uely directed stria; 
or ribs Tiaibla^ and tiiese indicate Ihe divaiioate striation irhioh is so weU derdoiied 
in the second group xepnacnted by Qrlft. [Orjtfo} dfearfiMla^ Chom. 

The Monograph of R6mer will, we may expect, contain descriptions of from 
230-210 species, most of them no dnubf excellently figured and described in detail. 
The geographical distribution of the rEneajh-x is a very large one, but there ate 
some of the sub^gsnera which axe more or less limited to certain countries, thtu 
constituting good ^ogropbical ^i-onp':. Tlio spr cits of Triniii proper generally hare 
almost the widest distribution; they arc found nearly in all seas; thnsc of .T/ir/v- 
norm are to a great extent Ameiioaii, fliose of Cri/piofframma either Amerieau or 
North Australian. Chicm are about equally divided between the Amerioan and 
Indian seas. Of Cyiherea proper most of the spi rirs an- lurlian, and the same is 
the case with Circe, Cmia, and Liocoucha; of Cnllkkt the largest portion of species 
aie also Indian. ISseto is divided about oioally between the eastem and the Am©, 
rican seas, some few species also nnonrring along the coast of Africa, &c. Dhue 
is almost exclusively an Amaacan form, while Caryatis is distributed all over the 
woiM. Speaking of oldra fossil forms, I princip^y mean to i-efer to those occur- 
ring iu orataceous deposits, for, as already stated* tbe juiassio species areas yet very 
Uttlo known; they only resemble Fe»iM-,ot Cy/^<w«-form8 in external shape 
upon whidi their determination solely rests. From strata lower than the 
jurassios we haidly knoir any species of vmiisMaM, at least none vhiob conM 
be with even a small amount of probability rcfoned to the sob-iiMiuly; however, 
the binges ot those shells are yet quite unknown. 



Digitized 



OT 80TJTHERN INDIA. 



153 



Betuming again to the cretaceous species, their determination also is to a very 
great extent very unaatisfiiotory, thongh wdalfaadymeethm with many diaiaotecw 
istic forms. IVo do not find as yet true Venus, but we meet with Mercenaria, a 
group less numerous in the present seas than others ; some forms indicate Ckitme, but 
swraely any raemble Offffitofframmm, Bpeines ot tfae genua Cgtkerea are by far 
more numerous than those of Venus. Wo meet somiB^ fiimigll TBiy fow, whioh aid 
almost idsnfical with reoent fonus of Calliata, others very much resemblin!^ 0;th^i-en 
proper, vtry few mnieiril«4 allied to Tivela, but most of the spooics appear to 
belong to Oiry"t",; u liiok haa a Tery wide geogmpliiaal dbMbatian, aa abeady 
stated. All tbt-sc fu rus are especially prominently represented in the fkpnsits of 
the old continent, while in America we see that most of the species have beeu 
ntored to the pnaani atmost ezolttsipely Ameriean Dhne, thongh, aatbe snb^mia 

has lifH^n i-(-:sti'icti'd nt fhf! pro'ipTif, fr'vv helong to it, CfHi-sIt' and Canjatia besides 
being apparently iho most commoa. I ideation this fact merely because it is an 
a^klitioiial proof of -wliat I bare abeady sersfal tiiiiea obsarrad, that the pteseuLt 
gacgiaphioal distribution of Molluscs was to some extent indicated already during 
the cretaceou? pori'id. Such pasviui^ rihsriTvaiioris look very insigniflcaiit W tliera- 
sclvcs, but tliey are solid materials, out of which tiie palace for goologicai science 
nraat be built I Aa xegards tarkiacy depoatia I bava little to say; tbe speaifla 
gradually become rory similar to the recent ones, and so is nlsn their geographical 
distribution. Caryatu during the eocene epoch is still most niunerous, but then it 
imnieJiately paaaes (though scarcely in a lai^ number) into the preaent tropioal 
JkniWi for we do not find it in the miocene (of Eiu^pe and America) in any ntimbar 
nearly approximate to what occurs in the two lost named epochs. 

The classification of the recent rsnstsM noted above will be a> gnatbdpia 
obtaiDiog aa idea of the char^ter of the cretaceous speciei, of trhioh I aihall gtra 
a list at tiie md of tbe general remarka on the Cuuily. 

The animal of the single recent genus referable to this sub-family is not yet 
faurno, but I bope to be able before long to be In possess! wi of one or two 

of our common Indian species. Th^- shi-ll is ovately eloniiated, motlerately com- 
pressed, liinge with three or four compressed cardiual teeth and one long lunukr 
in each valve; the posterior mar^n behind the beaks is peculiarly flexured, and 
bent inside, loaning a deep cavity, sometimes with corrugated sides and containing 
the ligament hidden, or almost hidd.-u ; the lunula is linear ; pallial sinus distuiot. 

The general, in many respects Tellinoid, character of these shells appears to 
make it probable that the animals will be aomewbat distinct from those of the 
true; rEsrmx.s. Deshayes suggested, as already referred to, that SioirL'a may 
bebng to the Dovaciom, but tbe form and arrangement of the hinge-teeth is 
endently that of the VstrxautM, and that author himaelf dasaes the allied 
Orat^KH^ia in. fte present family. The i>osteii(jr arcal excavation of the 
wiWMfnaM ia yery oharaoteristio tor the recent as well as for the fossil species. 
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Only the followincr three genera, Sunelta, Orateloiipia, aad Cylheriopsk, constitute 
as yet the sub-liimily ; none of the genera are knovn from rocks older thtA 

9. Stimtld, Link., 1807. Shell elongatcfl or roundish, sub-trigonal ; Linge 
of the left valve with three oaxdioal teeth, tho first perpeudicuiar, very thin, the 
goeonA obliquely dfaeeted poiteriorly and tiudcert, the third thin and margiiul; 
li^t valvi' with two anterior rertical cardinals and one thin sub-marginal pos- 
terior; luuular tooth Tpry Inn?, raised in Mio L-ft vnlvc :iiul fitting into a cor- 
responding groove of the riglit uue; |ialliul iuiprebsion moderate, rounded or 
flub-angidar. 

Tlie surface of Hie Milvcs \^ ciHifT smooth or concentrically sulnntrtl, much 
reoftlliog some Cj/therecB aud Calliatai; they ace always covered with an epi- 
dennia. 1!h«re we not two, but three, wirdiw a l teeth in eaoh Tslve of nearly all the 
hnomi ^eoies tliat I have examined. The roundish forms present a passage to the 
DosjniisjB. Sunetttt meroe, Linn^, i> tlie type of the genus. Reeve in his Mono- 
graph describes twelve species, all from tlie Indian and Australian seas; three 
other Bpeeies hare to be added, deseiibed since. foBul apeciea are vaiy waroe in 
tertiary deposits, and seem here already to hare been reproaented by somewhat 
difiBerent forms. 

T%e only apedei, anything like a Ametfa, from cretaceous rocks are, fur in- 
stance, Lucina natuta and pogtraMaUt, Gabb. (Pkl. OtM^ Tol. i» pL 21, figs. 68-59), 

and a few others ; hnt tho hinges are as yet unknown. 

10. Gistteloupia, des KouL, 1828, (See Hdraea' Foss. MolU von Wien, voL ii, 
p. 148). flheU eloagafed, posterior ^ somearhat attempted and narrowly 
round. I or sub-angular at the end, hinge with thi-eo long compressed cardijud 
teeth and one elon^ted lonolar tooth in each valve ; of the cardinals tho posterior 
are mmo or less bifld, internal areal edges below the ligament greatly rugose and 
cross grooved, sometimes with an indioation of a posterior lateral tooth at the end ; 
palUal sinus Jli ],. Only four upper tertiary speoies are known, G. wv^nto^. 
Bast., being the type of the genus. 

11. Cff(heriopm9t Conrad, 1866, (Am. Joom. Conch., i, pp. 7 and 146, and 
iii. [1. 1 tO) , " Triangular ; hinge composed of two compressed or H i uy w r teeth under 
the apex and two oblique anterior to them ; in the left rnlvo are four diverging teeth, 
the peeteiiear one linear, and a lateral pyramidal compressed tooth anteriorly; 
flsrtilage area rugose ; pallial Una with a shallow rounded sinus.'* In spite of the 
HifForences pointed out by ^fr. Conrad one cannot bvit nntert:ilii doubt as to the 
i-eal generic distinction of the only speeies Cffth. MjfdatM. Con. Loa), 
Atom OrvMoigtia, under whidi genns Lea described it, while Conrad put it under 
<7vf/i/v , ,t. Lea's figure shows, strictly speaking, only three cardinal teeth in the 
left valve, and four if we count tho posterior tlitnkencd areal margin a fourth 
tooth, but in such a case (rrateloupia appears to mo to possess more or less 
diBtinctly also four cardinal teeth t I think a siriot oompazison of the two sheila 
would he ar^ain most desirable,, for the .IJfTerences pointed Out mi^ exist mevdy in 
a different wording of the character* and not in reality. 
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d. Sui./aaiif,—DOSiyilN^. 

Tbs Bnimd of J)Maiiia1iaa pxilonged miited sipbom, •onetimes, in other genera, 
scar..ely.^pnmted nt the nnd, and occasionally with fringed oriBcas; foot large 
sub-tiuadrangular, anteriorly slighUy produced ; mantle pUoated at the edge ; the 
iimeF Uonellft of Che gUl larger thtmtlie outer one. 

Shdl more or less sub-orbicular, solid, sotndimcs slighUy ellttgKtod and 
inaated, of a thin structure; snr&oe concentrically atriated or Vn iifmtwl, wtlliiJ 
mm trfangular, pointed at the end, ascending. 

If the animnls were in all the forms now xefetfed to thia sab-fiunfiy eo obar- 
acteristicaUy different hy tli. ir united 8t|,l.ons nnrl the fonu of the foot as is, for 
instance. D. lupina from the animal of Cytlterea and Tapes, there certainly would eziat 
strong reason for the ebmilloatioB in a diatinet snb-lhuiily, if not a eepanfte 
family. As regards the form of the shell the crroiip is not difficultly defined. Fossil 
evidence goes also to show that at least a special sub-family should be established, for 
anmenoa, aome diffenint,but,eii die whole, eharacteristie typea arc already in the 
cretaceous period to bo met with, and possibly they may alio IW found in lower 
strata; the general shape of the shell is no} waiifin^' in Ihcni, bnt the hinge-teeth 
hare not yet been examined. I especially mean here to refer to the various forms 
of Attar te and Liicina-liko sheila in fhe Oolites. 

There is also another sompwhat diffprent type of shells classcrl in ITiis 
sub-family, one represented by the roceut Clementia, and very likely indicated 
aliea^ in fhe oretaceous period. Tfaeae ehells are less distinotly orbicnlar. 
but moro elongated, inflated, ivtnarkably thin, and concentrically sulcated. I 
liare not lukd as yet the opportunity of observing the animal of Clementia, but I 
greatly suspect that this is not its proper phice in the system. I would be 
much more inclined to iT ^nl these forma as belonging to the OtAvcovouniMt 
as already .stalrd (p. 1)1). Tlic "shells are rrally, except in a fcir points of 
detail, as different in tiieir whole character from those of iJminut as they could 
be. Still as ItHug as direot pzoof is not obtafioable, it would be to no advantage- 
to plaee them anywhere else. Tt is to be expected that .sooner nr later some 
thorough reform must be made in this sub-family. I have already alluded to 
the difficulty of dassifying satisihotorily eueh forms as Lucinopaia fMyHa of 
Gray), and the same is here partially the case with Cyclina. The jhi Us of both 
have a very great resemblance, but the animal of the former has, though short, 
still qmte aeporafed siphons ; of the latter G ray says, ** Animal Doamia tmile.'* 

12. DorimOf Soopoli, 1777. Shell orbicular, or trigoually sub-orbieolar, solidi 
inodei-rxtcly convex at the sidev, with pointed and slightly im urved beaks, concen- 
trically striated or sulcated ; lunula always circumscribed, often deeply excavated ; 
sinus triangnUur, pointed ; ligament nsnidly in a deep gzoore ; binge with (ioee ear- 
dinnl eonipressed teeth in each valve, one nnterinr small lateral in tlie h'^ft •valve 
fitting into a corresponding cavity of the right; this lateral tooth is sometimes 
nearly obsolete. Thus, as re^wds the dentition of the hinge, Dosmis may bo oon« 
sidered intermediate between Fchm and Cylherea, but distinctly inclining to the 
latter, especially to the submenus Cargatitp as indicated by spedes like 2>. tr^/mh 
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Reeve, and J), tpharkula, Romer. Homer in bis admirable Mouograpli 
(18G2-63) describes 103 recent species, (excluding scronl doubtM mes); they 
bmre a world-wide distribatioil. The genus occurs iu tertiary rock^ bit those of 
older deposits are, with few exceptions, not certain, altboiigb tbey ftppeer to b« 
represented by otber similar Xbrms, suub as tbe two next genera. 

IS. SH^Ui, Oftbb. 1864, (PlaL Califl, ToL i, p. 180). Shell sab-orbicalor, 
moderately compressed, with pointc<l, approximate bonks, with a deep nsirrow 
lunula, and, on the whole, iu external character muoh resembling Douinia; 
mu&cular impnesioiu large, but not deeply impressed, palliol sinus modemto, round- 
iab, diglitly SBoendinf;; binge strongs in tbe agbt Talve with two catdiual teeth, 
the central one strnn-:: nnd thick, often grooved, the anterior thinner nnd mnr^inn! ; 
in left valve al^o with two cardinal teeth, the Bub-anterior thick, the posterior 
thinner; one small aDtnrior lateml (lanular) tooth of the left Tftlve fits into « 
corresponding pit of the right, and another small longish posterior and remote one 
of this valve into a correaponclinL; ( ity of the left valve. The lx«t known spedee 
is Lucina leaticularis, Qoldf., from the cretaceous beds near Aachen. 

This is a vejy different shell ham Doshtia as regards Mnge>teeth se well as 
the form of the pallial sinus. It ajjpcars very probable that some of the junussic 
Aatarte (A. excacata and others) belong to this genus, but a very careful cxnmin- 
atJon of the hinge and of the pdlial line, which is broad, though verj' faint, and 
also of its sinus, will be necc&smy. The hinge-teeth of Bi^pAfkt eloaely approach 
those of Atktrte, but theae hare no distinct lateral' teeth» nor a deep lunula or 
a sinus. 

The genoB was fint proposed by my Mend Gabb fbr a Califomiaa orefaieeous 

spocif s, F. iinihonata. His figure of the hinge of the two valves and the statcmcut 
of the presence of a deep lunula leaves no doubt that wl Lave a shell of the 
nosxsitam beibve us, and not a species of the Astjlbtidm to which the shell 
in question was referred by Gabb, though there ean be BO doubt that on aoooimt 
of tlic great simihirity nf hot}], onf may cisily he iiiisLikL-n fDr tbf oilier. 

In the cretaceous rocics there are likely a great many species to bo found 
belonging to the present genus. I will pomt this out subsequeaily, partienlarly 
when enumerating the species described under the generic name Aatarte. Tbe 
type apeoies, with two othci-s also, occurs in our South In(li;in rrptncoous deiwsits. 

14. Oemma, Dcshayes, 1833. Shell small, roundish, smooth, paJlial line 
with a deep almost perpendicular alnns; hinge of right vdro with two primary 
teeth, of the left with thrrr, the niMh o,.e of which is by far the thickest. The typo 
of this genus is Vetiua gcimm, Tottea; it seems, as already stated, very undesirable 
that a repetition of tbe generic and speeifio name should occur ; the present 
pp. eles could be called Gemum ToUeniana in the absosoe of any other Bynonyms. 
Fi?«jMcer»«oaudirto/»«7i« in Reeve's Monograph of renm arc externally closely 
allied to Gemma, though the ktter may rather b« a Ihainia. In Annals of the 
Lye. of N. York for 1862 Prime describes a Trnw rO«nm»jMmiaft«H9U{p. 482). 
The form of tl,e sl. ll and its close relation to the fosaa Q^frmerki appear to nie 
fully to bear out tUc preseul ciassiiieatiou. 
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suTj-orbicular, of moderate fhu Tvulss, "itli the valves more or less compressed, 
concentricaUy striated, wtrely with radiating striaj ; pallial sinus small and ubtiise, 
or diglinetly angular and deep; hmge in the right valve with two diverging paiig 
of thin laminar oaidinal tocth, each pair originatiii:,' from one poiat» and tiia» 
preserving the character of a single hifid tonfli, left valve mlh throe cardinal 
teeth, the first and second are slightly diverging, and both strongly compressed, 
the anterior being the thinner one, the pioflterior tooth ia panllol to and sepamted 
only by a shallow groove from tlie very thick ftilcmra; lunula not luucli or 
not at all impressed, but beaks pointed and approximated. None of the species 
that I have wamfiHid poaaeaaed a ngolaily margiofld lumihi. There b on the 
dental area of the binge a distinct impression Ijelow tlic lunula of both valves, and 
if obeerved in one onlyj it may give rise to a suppcksition that thi» pit corresponds 
to a tooth in the other valve, hut that is ootainly not the ease in any of the 
species of which I have been able to examine both valves; 1 judging fimm 
analogy, if is not likely to be flio casn in others which are l)elie\eil fo possess 
it. And should it really be the case in any of them, those species must be 
lefened to 2)0iMia pnper, aa the Igrpe of the praient genua ia oonsideNd to he 
Cgprimerla excamla, Morton. 

This is a very well marked type of oretaccon^ shells, belonging to the 
BoanntM, as aliown hy the general eharacter and espcei.illy the dentition of the 
hinge, and not to the Tbllisid.s,* in which family it is classed by Conrad. The 
genus is equally well separated from Gemma, and appears as yet to have been 
found in cretaceous deposits only. I shall enumerate further on tho cretaceous 
species which have been described under diiferent genera, as partially pointed 
out hy Conrad (Am. Joiirn. Conrh., ii, p. 102). Many of the fossil Luchiic ami 
Aatarte may prove to be Cgprimeria. The genus also occurs ia the eocene oi 
Bbd and other parts of India. 

IC. Ciirlino, Desluiyes, 1849, (vide Desliayes in his list of Conchifcra 
in the British Museum, 1858, p. 29). Shell sub-orbicuhur, thin, concentrically 
or radiately striated, hinge vrith three oariUnal, divci^ing teeth in each valve, the 
most anterior of the right valve sometimes obsolete or nearly so ; prdlinl jinus 
triant^lnr, genemlly aseendin^. Tji)e, Venus Chiu&ma, Chcran. I>e3haye8 
(loc. cit.) describes twelve recent species, all of which do not* however, appear to 
behnir to Oda genoa. Some era identical wab kmnni firnna, hut a kiw otiieni 
have hoen described since. 

The thin structure aad dentition readily distinguish tiiis genus from Dottuiu, 
« toy of the other genemmoBtioned. The genua is Jmown to occur in tertiary, 
but as yet not from older deposits, for ZittoTs C'/r!hm pi-ma'va is a Csfprimma. 

17. Clementut. Gray. 1840.t Shell clongatcly ovate, tumid, voiy thin, covered 
Willi epidecmis, pallial and mnsoukr impraasione tdoA, pallU ainue nenov. 
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ascendincr. r>mr\y pointed at the end, resembling that of Oemtiha ; hinge with three 
teeth in each valve, very thin and kminar, thfl two flBteij(» in the right aad the 
two postnkr in the left doady Kppnnimate, tbe fijmer almost perpendicular, the 
latter very oblique, they appear almost as one entirely diviikd tooth ; licsid^ that 
there i» a single perpendicular anterior cardinal tooth in the left and an oblique 
pocterior, sometinwa very slightly bifid, tooth in the right valTe; the lEgimiant is 
sub-external, in a <lcep u'r(K)\ c, and rather strong: cxternully. Typo C. pripijnrrfia. 
Gray. I luivt- already stated that doubts can be entertained as to the proper 
olassihcation of this genus in this place, but the animal ii laid to letepahle Domm». 
The shellB, with the ezcepiion of the angular pallial ainus, han leanely anyfliing 
in common with cafb other, 

H. and A. Adams ciuote six species from the Philippines and from Aus- 
tralia; one ia laid to occur at Ceylon. I do not know the habitat (rf these. I 
ohtained two apparently new species near Calcutta in brackish water, but have not 
MS Tct been succc-^sful in uhsei'vinij the nnimaL Both the shells arc typidU 
(Jiemenl'ue, very thin : one greatly hmjuIIs T<inif»iphon or Glauconomya, l>oth of 
whidi are also hincldsh, and hare on aaimal like AnaHna ; the other species 
!< inoru iiiflated ami als i occurs near Piiri in a salt water lake (Chilka) and In the 
Irawadi Delta; possibly it is the species noted fifom Ceylon. As previously 
observed, I think it more probable that ihe genua wtU he hetter elassed in 
tbe family Glavcoxouywje th«n in the Vsxssidx; but unless the animals be 
re^xamiDPtl, it will hi- impn«'<ihl<» to pome to nny definite cont-lusion on this point. 

18. T/ictironm, Stol., 1870, ( Thetis, Sow., 1826, Min. (Jonch., vi., p. 19, non 
Tltf^ys s Th$ti»^ OnT., 1B08). Shell roundly oral, tmnid, veiry thin, somowhat 
inequilateral, hpa\-s incnrrcd and ratlici- close to caoh other; hinge apparently with 
one ino;liau larger and two smaller cardinal teeth, pallial line acutely angular and 
very d'j jp, reaching ahnoet to the beaks. Type 2%. miner. Sow. 

I have not seen a single specimen belonging to this genus with the shell pre- 
served, but it scenib to liave been very thin, and there can be little doulit that all 
the external characters indicate a close approach to the recent Clementia. The 
hinge-teeth are only known from impreaaions, and. even these have not as yet 
been ohsorvtHl in a prrfcct state. The principal charaeteristic of the j^euns lies in 
the remarkably deep, posteriorly, narrowly, and aogulatjy bent pallial impression. 
The species of Ifieiimda an as yet only known frem oretweoos depodta. 



In looking over the varioas forms whidi hare heen refened to the iMsimniMt 

we observed that there were scarcely any species known fi-om jialsosoic beds; in the 
lowrf rnosozoic clepusits shulls uf Doainia- form occur, but they have not as yet been 
)<utliciently discriminated from Lucim. In the jurassics we have also only a few 
dimbtfUl Depute, hut sevMsl epeoies of JS-^pAyb; in the oretaoeotts f^fprimeria and 

Tlietironiu, and very Hkuly also T) i.si.r<i ai-e addfil. G<vnm<> and Ci/rli/fi arc as 
yet doubtful, but they certainly occur in the lower tertiaries, and from tbe mioceno 
time Dorinia gre:itly prerinls over all the other genera. There aie about 180 recent 
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>pede. beloDgii.^ to ttii, wb-femUy kno„-n ; somewhat or (ioaroely half the number 
of spcaes xs known from tertiary deposits, aboirt oa-a^Tto ihe o^ST 

sl,Lt''Lr^tt"r'r: '^^^ <"^«» -j-^i-^f 

Jsnp^ta tutu one to be particularly numerous). 

List op crktaceois emata or FsKKmD.r.. 

mentlllliTrp-^r^T^"™.^'"'^'''™*''**'*^ ^ 

by P.ctet «Dd Ctmpichc. wl.o refer tbom «u™n,ari)y (o the .,,,1, r«»,, whid. 

.urpnrnn^ to meet w.th such a treatmout of this interesting ffroup of fa tb. l»«4,rf« 

cekbrated Pd»on^jtog«^ (^/ferw, «rf ,„ .omo res- 

p»b. nifcnor eub^viMWi. r*j«,. Sordy ti» Mng^twtb of . g»od many creu^.ous «peci« have 
been enmuMd, and it seems to me a ver>- «T0Dg principle to ifmore tho^j.-weii were they only 
few,— IwcMiM we do not kuow tlie hiug«s of all the ^iwies. Under meh dvcaartaiieM fiMml 
conchology iroiild nmr htm a diame of bwibaibiff mon «b» a bal|4w iutrongat in tba band, of 
those who «iib to mAe on of it in the identification of strata. No doubt, if this ohjcct were- 
only attaioed, it mmld potaea iti grraat wlue. However, I f<!ar that even those casta upon whicli 
Pielct n:.,1 f'ampiche, nnd many othurs,* base their gptties, and of which they gay tlmtllMyaw 
mwely inteuded for auiatiiig in the atndy of tfaa nlataooa of diflfaceiit bed* io which tl.ey oeenr, 
vnti vny bm to the gcdo^t. It ia eztraiMly diffloidt to idontify strata by siah casts, 
which no field geologist will rlcny , nnd if specimen* arc found with the ghells pre8er\-ed, n determin- 
ation of the specie* becomes extremely difficult, for tJie sb«U« of the FstiKRiox often poaaen near 
tkc Buigina and eapcdally at the bedca MKb tiiidiieBa that it ia inpoaiiUe to make iii«re than a 
'any ganamOy connot ooadaaion from the form of the one re? t. Hiat nf ili, ntli. r. 

Thate introdootiana of veiy imperfect fo»«il «poeica are .Usn <.l,Jo«n«inblt; lor aiioiher reason, 
becaiue tiny . flen involve unncce»«siry changes in specific names, m has, for instance, been bktyety 
doutt by d'Orhigny. Many of the original apeeifta namtt have to be again lentored aa aoon w a 
comet ((enerie detarniiiMtiMi of the ahella hw baan obtidoed. 

T!ic (ist of the cretaceous species which I give hero must he considered fur tli.' j. resent only as a 
ver^r poor attempt at a roviuon of the nomettnu cretaoeoiw fomw, bat much may be done by 
those who have a large «tock tS nuteiiala aeeaatibla, fbr ainee the pvUieatioa of A* Arrt deKriptiena 
of Biany of the fossils better specimens have no donbt br i n ol/ain, ,1, I u w myself fortnnnle enough 
tft aee wraral during my visit to Europe in 1567. I nee<i t^: l.v i. m.uk that the observation of au 
anterior impression of a tooth in front rf iba baain doe« sot in all ca«e« warrant tbe oonclaiien 
that the abell waa one tbe Clfittm gnNip> baoania I have ab«ady ex^ned that in FfMtat 
wellaaQFtferMtiMlTmtdarteetli «c anakgona, and tbe cBfifaiwoe lice ia a madification of tbe 
<l«e cardinals; this to some extent also applie s 1. . iln- r i/ i .s/.v.;;. 

1. — Fftittt »ui'Bn»gmartiana, d'Orb., (Srottgitiar/iana, Ley m.,) agrees in {^'uerol dtaiaotcr 
partially with 2bjM*, partially iriUt OuUutd, or it may even be an alaa(;atal (^/pHmerM. Sehaf- 
haotl {SUd. Bayemsi Letli. Gcog., 1SC3, j). 170, j»l. xliii, fig. 2,) refer* to this a species which {>. 
Mtnilar in form, but decidedly much thicker ; the figured specimen is a cast and the pallial line im 
ahown entire ; it is Hkely qnito a dilTerent shell from tiw diovc. 

i.—r. MmnUama, d ' O rb., baa the fona of a eompnased Cjftitrta. 
9^K, MMnmntu, d'Orb., niy be » Stypw. 

•t-5.— r. IM&MUim and ConuttUtna of d'Orb. recall aouo ibran of OalliHa. 



•Hxt arvcalled of liialli deesiiM I9 Coqaaad in hi* CO C«utaitiBi, u< al«e b « 

ttMliiiigv Apti«nijr Sp«a,a*]ibiiWM* tliiM»iaZieriol'« ireA «a ifea BiMliterdM lioBta M<«a,aM 
bat little nglnd to the gimMwchHaetoni and ante a gnat eilm^ OMicM. 



160 



CRETACEOUS PELEOTKKDA 



r. fWaiiiM, Lor, «n»Ujr K). i^vi / 

7.».-F:-l*fc.tt».P.«aC.. r.ai»M. i'OrK Wd r. E,e»en, Lor., are p«>ba% Car^a/«, 
though the second, as fig.ued by d'Orhi,.v apparently .ith the rt^. ri,o gre.ay a 
2fcJ<^. Eickwld (Loth. R<«»., i.rr. xi. 1S67, Pjll'^"^ ^'uliiTSTii: 

■pecimco Gfritrc.l 1 y d'Orbigny. 

10.11.— r. Gatdrina, d'Orb., and T. VarapeiuU, Lor., are {wobably Qrttow. 

AMaAlMa, d'Orb., recalls some of the gmoot3i- r surin-) "f Ckione. 
13._r. tanela-crueit, P. and C, hM tomewbat tha fonn of a PuUoiira. 
14 r. Dupiniana, d'Orb., Hkiwne w. 

15-16.-r. FcnJoperana, (Leym.) = »■ uc™.'. . s VOrb., and T. ^u<f«.!V, d'Orb., both arc 
vrobablT Oprtmerutt having » iAwinw-Uko form without an excavated lunula, resembling in this 
JLeaCSw, to which •oortotlwflrelw^ Eiehwald 
(Leth. Koes., xi, 1867, pp. 713 and 716,) quoU = 1 ^'h the species from the neocomien of Riuiw. 
But 08 that anthor's interpratation of neocomien rocks is in some insUmoc* doubtful, his identillca- 
tkas (witlumt exM( flgm») nmrt ba aooeptod witb bwitatiou. He also quote* sevcnil other 
as r. paralMa, Mun«t, KoihT^^llnff, d'Orb., /aia. Sow., DHpuiama, d'Orb., a»d 
immena, Sow., upon which it would be equally difficult to pronounce on opinion. 

17.— irOMfr miaU be «n Mr^U, beowua it faw tba Iniuih cnmaM. but it. 
could also be a Dottnia. 

IS. — Art. ineky/iut, Sharpc, is moot Ukdy a Cj/pnmeris. 

19.20.— Ffs. raitiac«n*i», d'Orb., and V. Roitii, d'Olb., arc pcrhnps Gtryata. 
U.— r. rtttnm, Votb., is vay much like>, and nugr be identioal with, Mripisitt lemtieH' 
Urii, Ooldf ap, 

M.— r.jMTM, Sow., (Km. Cooeh., pL 618, fige. 4.6, mt tgi. l^t^ b widwtir s bbmII 
Cnye^if. 

iij—r. Oriv<V«"«, Forb., ix ainihr to tb« latt. 

2 ^:cr. TitnftKUt d'Orb., F'. JbafntiaM, Cott, and tmr». Sow., »• pmbaUj »b» 

Carj^atei. 

'Pietet and Caa&piehe bete indjeate turn tba "Gndt intgrienr* of Od«m mvcmI m jet vm- 

doiicribcd gpocii^, mmt of which appear to belong to Cj/UtHtj jodgiflf from ibe aefamMea made 
to allied foniib, liome few may belong to Cfprimtrta, 

il.—F. eaptrata^ Sow., (Hiv. OoDcb., pi. OS, figa. 1— it « Igrpioal apeoiM belonging to 
the «ib.genas Ouftht. 

M<Jt9.— r. ewlit a&d^Ue, Sow., are probably identioal; they very mnob reaemble aeme- 
what oval foiue of Q/piimtriii, end the fiMmer eepacially ie eixtaeniely like oar Sooth Indian Qyi. 

W-9\.—F. UimUia mi plana, Bow., nrs abo moet prohoUy idmtiad. I bnve acen vaiKnia 

«lHK)imeDS from the original locality at Bluo1i:] j\vii, Lut ;lu> anterior side variea, bciug slightly longer 
at ahortM, aod ao also doe* the greater or lemc convexity of the eheU. The same apcciea alao 
oe«WBhBoirfbbidia,«ndbanI obaervv alinilar wiatioB. lb prawBt niatalM with the leeebt 

Cj/fieim [CarfatW] Ih^'^hri, S.-.w,, lli.j fcjoud, [.] p.-ila-'niitnlr<is1;. l.'C-f.'.T knnrt-n nv,mi\ /r.'j)i.7 ■'J•.:f>^.t 
to be retained. Judgisig fioai these variations 1 am in doubt whether the form ori^aivlly described 
in the Pal. fran9ai«c by d'Orbigny under Sowerhy^ name jOaiu and aft ww a w l e oallad tui-piuui 
ia a diflbrent afcdaa. The binge is certainly :ri hoth the flame, rnnrad quotes the spfoVc p!,7f;,i. 
Sow., among his typical Dotinioptit, but 1 buvu ulr»jiuly suU.-*! that the diflerence iu tiic lunulnr 
tooth doe« not seem to me to be a suflicient character for a guneiift dir even •ub.geineiie dialinelion 
from C^Utrw properr>(for farther partimbira eee p. 
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Ak.,d., W.en, 1S65, vol. xxiv. pt. ii. p. m, ,,). jij, j^. jj. "9-^^^ »ma (vide Dvolndi, 

39. — F. JiohmastnHi, d'Orb^ >p])iinntly a C/zy,,/,,. 

40. — r djiOtriana, Math., u<MtnkeIy u true CyM^i-^^. 

•tl.— r. 2^Wj-«, tl'Ax t, , ;i ' Caryalh, or C^primtria. 

42.--r. d'Orb., w«i propowd foe th. Arm Mferwd In tl.o Pal. franc U T vlu.. 

figures « «y q^ec..! dc.^nption, and „o opinion cun. the^^foro, pro„oun,..l without th. wigiai 
48.-r. iK»,^/M,«, d'Orb., i. said to be ..Iliad, but mow (amid than q,U.pla.» 

IM^, Sedg. and Murek (m Zittal in DenkHoh. Akad . wi n. .viv, pt. ii, p. I2ri) 

• . .*'T''' r?',^^*^' " "^^^^'^ " Cfprm^n,,, i„ .vhicli tl»e middl« tooth <»f tho 

nght vnli-c i« l..n.l, ,,,,1, it ia a sli-ht deficicucy of the Avmlt^. 

'♦V^:/?'""'"' " '■'^'^ '■^^'«<'™"^ forms I know, the ornam.nfa- 

twn and K,I,d *l,cll of wbicl. elo«dy rciembta r,i,M proper, bat tbo wptmauia. is w impnTeofc 
..s not to allo«- of a correct datamiutimi of the g«iia«i it maid with .Iniorteq«,Ip»!«l,affy 
uetong to Mwana of tho Tf.UJSta^ ' 

41— r. tnt-plana, d'Orb., ia Mid to bo .-igiiiu uilicioiji Iram the r.plaiui ia the Pal. fwoc.. 
vol. Ill, pi. 3St;, fijjs. l.:J ('!.,■,/<. p. ICO and ji. 1C9), 

r. .&jroii«, d'Orb., probably a Bimda, or another fjenus ..f the nrnais.E. Sehuf b.-ontl 
^fid.II»7«iM latli. Geosr., IW«, p. 171, pi. xiiviii. fi-. 3,) fi^nire. tmdcr this uan.o a «h,-ll 
which 1 hardly believe could belong (o (his specica, bnt inucli more i>rol»ably to the Mrw,K. TJio 
idea* indicated of the couchological value of a species are quite aa eiogalor as theoo of geokeical 
foruiutionfi ! 

60 — F, Ar^iaeiann, d'Orb., is most likdy an etongalfd Cyprimeria. 

— ZamareH, Math., may cither Ite an Sripkfla or an Attarle. 
^i-—J\ lalc-tnUafa, Math., / a Callhla. 

53.—/'. m>um. Math., moatly rewmbiea aoch raoent form* aa tape* mer«ff«rmi». Sow., 
wiikli bclooga to » apeeial aeelioD of PnUtutrm. 

^i—f- inrpda, Mat!: , 'niiursidt m pMiihim9i4»,A'0tih.^ la nwit likily a Otiyatit. 

— / . LapeyroutaHa, Ltym. 
'Sifi.—Arlemit eUgantala, Sbarpo, is most probably .t Cyprimeria. 

Pictet and Qampicha ham, I belie vo, very good reaaou to hosiUita in giving n li^t of the Oer- 
naa and Bohcunian and other cntaMOlis species, on the ground that (ho idontlfication of these witJi 
foreign s[M!eie« may not be concet. I have myself seen a good many of them ; but unless one andor* 
take* the dilliuoJt taek of ocatehing alUr the originala and ia aaoceaafni io thia, nothing peiitive 
oan he add Ngatdiug the eometaoM of thcia detAnninalieiDa, or oOmtwiw. 

— r. »Kh-ocal\ii, d'Orb., (V. ovaiis, (ioblf., .\WnU coHcctttrica, Gcin.,^ must stand as 
(^kerea [GirgnlUI ofalit, Uoldf., sp. I Lave extuitiued very g»>od spcciniens of both valves received 
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fhfongii flw kiDdiMM of Dr. Braqnet. Tb« laimlur tooth in the ri<;ht and the corrospondinpr pit iti 
tlie left valve are very distinct. In the btter the two anterior cardinaU an varjr do" together, M in 
Csprimeria ; the posterior is nlno deeply grooved ; in the right the uiddk CaidlBal Ul by fitt the 
thMice»t; the two others (hin, and especially so the posterior ; (lie pallial sinus is deep, Romewhut 
Moendiag and ebmply ongnlar nt Ham end ; the euuvcxity of the shell ia alii^hUj- gri:at4.>r than could 
b* rappoHd ham Goldf nsa^ HgnMb 

^'i,,—T.nb-faha, d'Orb. f r. /oio, Goldf.). OoUfnie* %w w iywit i riigbtty mow 
atteniwted poist«riorly than that figured by Sowerhy, but I do notlcnOv wImUut them ia aufficient 
nana fcr a specilic diariaction. Sowcrhy's faia, I suspect, is u Cyjirimeria. F, fiittta 
Rdmar wbiofa Miiller idsatifiai with it is, however, eridantly quite a diOisrent shell 

m^r. dt^Hat, B«B«r. If it be 4be taiaa aa, or allied to^ F. frofUu, i'Oth., H bdeoga to 
fht I" » !;i r. 15 Biirtda. 

b'ol/i/Hiii, Ocin., (i\ pana, Goldf. = ini-parea, d'Orb.). Goldfu»*' fijfuro 
r.'seinblL's a cant of Mviller's V. (nmiila, wini li i j a small Caryatu, but Geiuitz' repi«sentatioM and 
.daaoiptioiw (Char. p. 19, jgL xt, figa. would rather indicate an iirfpiy with an amtTatad 
Imiola. 

fil-C-^. — r. bavariea, paralUU, and gillaia of Miinster are all doubtful ; the fir»t eould bolong 
to EripHfla and the third to CfHerea. Schaf binutl, (Siid-Uitycrns Luth. Geog., 1963, p. 11 U, pL xliii, 
tig. 7,) calla a cost Epcciinou /'. piliota, Miinst. j it certainly very li<(le ngprMa with tba <iii)|iiial 
^gm in Ooldf 04W' " lMtai£ Oennaniii^" and ou^ be a diffitrant aliell altogetiwr, 

M.— F. tnMttiMttUi, Bflm«r. Xodging flram «(tenialft|ip<arane» only, no naaonable olycstioD 
jTitil.:; ^u■ r^L-.'i ii ;is i<i tiiis 'l i belonging to the sub'genus Am^ii.J.ili nT Tipet, but Jlfboifo 
when devoid of the upper layer of the shell often ithow ijiinilar mdintiug' ribbings or striw. 

66. —/'. coneeniriea, BOm., fV. tHi-eonceittriea, d'Orb.) ; this could b« • Cj/pHmtrIa, 

99» — F, laU, Boon., BMMt lOcdy a C^Utna, or perhaps belonging to the sub-gonns Mercemna. 

67. — fah<H)t», Bam. Ifuller, aa already stated, and ajipureutly also Bosquet, unite tbia 
with d'OrbigEj-^ V. iiA.f-J..i (fa'.,!, (i..ldf.i. 

— V. lamiiufa, liss,, (mi-laminoia, d'Orb.,) appears to be an SripJ^ia, if it b« not 
a Znemt, 

t9e—Ft (CjfttefeaJ thnjala, Bag., ftu6-ehnga(a, d'Orb.), bar, if aot by BGCkleiltal pmnirc^ 
a pocalkr form wUch greatly reealln some roecnt species of Tafitt. 

70. — V. lumida, Miill. The right valve of which I have examined tin; hiugo showii tliatihe 
»p«<!ie» i« most probably a Cjfprimtria. There are two widely diverging bifid teeth pretty distinetly 
viublo. The shell icgnttdlyuMMimilfanidyeoBvexflttnebown in Mfkller'aJ^ 

II^A'ctm*.' Nillson, (Pelrif. Suecana, xr., TS?:, p. 17, pi. iij, Hj,. lej. 1 do not 
knwr a single species of rt:KERlD^ with which thi^ tbuU ts/uld be compared. It is oblong, 
inctiuilateral, with poinU'd Ixiaks, with a few concentric strinj and numeruua fine radiating ribs 
on the posterior aide. It oonld be a epeciea of JftammKoia, or PummoieUa, or perhaps a Z^mmtm 
of the Tf.llisib^, bat 1 do not know aay othen, nnlcsa tt« ifaal ia nftnbb to or 
Ikraaa, Killaoa apparently makes it the type of his Fmu^iie$, under wfaiah mna bo jimnt 
to llielnde (he orelaoeonj; representanl* of Linne'a Teuut. 

72.— r. MMtroHi, Zitt., isa^eoicaof C^Mani^ bclongivg to the aeeMoB wbiA Coanid 
called Doihittpsit (s«e p. 151). 

7S.74.— Cya«rM HSnuni and jkilymarpia, Zittel, bdong to tb« nikgeaiN Cti^ii. 

n-7t^Fau$*fnmmM,fl^eBtk t A, 21ttel}, and F. v^tttt (Doimi* U. Zitt«l),balonv to 

77.— F. raiMls, /'l^er ZittoU » a *JV»i specko of fbo new goan* SttnAi, 
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MteMrnm (Ikp» UL, ZiUvl), 1 m»U „ib« mmg^ lo U • .mdl CbMi/« lliiii « 
mMnW.af the nrawWiS. 

.Bjj-SiAi of the TAPKs/.v.K. ■ "^"^ ' 

80 -i'««,«»4,. i«;«,r. Zitlcl, (Denheb. AW.. -Wim. nh, pt. ii, p. ISO.) k . „f 
Uie (ub^M /(WM^M, an<l Uic specie* nuy pi»TWOTa1!y >.tai,<l a. yf^,-„/« [I.auoli^] . , 
ZitM, q^, ftr % fa not improbabk Out Matlioron'e c/^j„ U ulso ud thooRh 
quite Jistitvjf .'IS rjK jies. " 

81.— i !j,«.«.vi<« diterepau; D.ij., (M.'m. Sue. G6>1., rnmoe, ii. p. 223, pi. ii, fig. 8). Hio 
fiRurc of tlie frajfincntniy sliell lonves one in il«nbt whctlMT tiha a|ieei» lUI^ noli be ««• of the 
tVAMUoaiiHM, but tiiat of the caat ia more indioativo ef » apode* of havol.a. If d'Of bif ny't 
<W- fiwi;., iii, pi. 381, fig*. 3.5.) it eorrect, Uhn can Iw Hltlu ilonl.i aljo.it this. 

^i.—SoltH i«/^^av, n,,j^ (il,. 1,. 202, pi. ii, n^. i,) ia aUo inort. likely a 11ur,>^„ than nnyll.ieisr 
else. In inch rases .y= lUt, whara imperfect tfuAn are ootwiikml to be aoiUciealljr tdwnwtcmtic 
of a iii>ecivii, there is, however, » gnut diQoalt/ to diitiiiguiifa bobmen the TAtVKKM WMl eMne 
POAUtUiS^ of tbe HoLSStMt, 

^ «t^<^ ib•m^», H. C«4|., (Bdl. Soo. OA>L, nnnee, vol. xvi, p. looo). Tlie description 
iadketee a ipecics of Uanot'm. 

**-86.— Zitt., (Deuk^cb. Altad., Wien, xxiv, pt. ii, p. 121, auJ Tdiiui 
rer>e\, d'AMk (BdL Sm. OM., E^0(^ fad nr., tMLB,]iLii,%i. an t^pfaal a|««iM 

of Barodo, 

M.— Circe Mtwt, HatK, ep. (Zittel In Iktnlndu Aked., Wfao, nrir, pt ii, p. 188, pi. iii, 
9g.,T),ia B Cjfprimeria. Pictet and Campivlic (Pal. SuiHii\ 3™ sor., .i™"!!! , p. i;'7,; .K riiss the 
qUMtien h to t!ie dlwroponey in iiie cii5tin<>: accounts of thu upotues at Icn^h, utui \ery proiierly. 
There cau !: ■ I't'.to il -ul t tL .l il.c sjkccio described and liguix'd l>y Matboron (Cat., p. l it, pi. 1;J, 
fig. li,) is the truB ditc»« of Zittel, for ho oompared tlw Uotsu apeuiiMits with one eeat to bim , 
IgrMathoroD hiniMjIf. IhMwmyiielf expoaed the paUialiiiie en iiiiMB of fhe OeeM qtedmciie, 
. awtlcantertiQrtotheaoReaiaeeaor Zittcl'a drawing' (in tg. Ti). I would not call cho jdli-^l 
impnmm an eutir* «ae; it b diatiBetly iiMiiimte<l, though theaioni in very bIiuIIow und roundel, 
at Itiast a« far ii» tic impreesious on the casts tju ; n-c do not fifld it somctiuiw Ktri>ti5,i'r ii> spedts ..f 
Cji/ierea or /Vii«j. Variations of timt Uind, as I had already olitu mentiamnl, are hy no mcam 
rare. It is more likely tliiit d'Orbigny was mi^itaken in bis fi;;ure (1, jil. 37!)), for in any of tha 
apeeiM of Cj^rimtrU that I have saeu, I have mot ohoeivad such a broedljr roBodcd •inn»{ etill 
theta ia no fCMon thai (he Ibnn eonU not oecnr, and if this dinpe of dw aiiiiii be oooiimed, tlw 
forjn mu.tt t>u eonsidercil iu '.-c ;i ^lilT i ini -j. i i-'^ unl r d'Ori»if;ny '» tinme Cf/>, nnmitmatit. 

S7. — Arcyiajia £i(,i,u,i,,j;;.jf;,,, il ()i b., (i'i.;J;., n, p. 158,) naid to W «lli«l to Arc. (C^primcrii) 
diieiu of the same author. * 

i%-%9^jTe»fa^ nbtndaUt, d'Orb., (M. fows., pi. 37V, fig*. 6-7,) and Cuu coasmtriea, 
Zitlal, (fajo. cit, p. 180, pL 4, I,) an Cfprhiuritt, 

90.* — Circe dnU^ta, Zittel, (iljid. fisf. 2). 1 think Zittel is I'orrcct iu nffrring this qMoiee to 
llio same genius as the last named specie*. I sucecodcd in lirr.ikini!,' up a 6))ecimen pariialljr devoid 
of aUcll. 'ITie left valvo distinctly shows two thin diveri,'in^ twth umler the umbo and a third 
posterior loaf one, being v«t7 thin; iu the right vah-u I c.-in aXfo niA\\M two divulging teeth, but 
they an Bot very dbUlMt; (bman aootber teedi ondcr the Kmnlu, su the tpeeicii is not a <%w. 
It, on the whole, somoNvhat fMriwMM TmM anei/vrmit. Mull., aa«l ie, therafoM, atai von 
likelf a Mtreeitaria. The beaks an {nouncd, but the cdgea of Om loDHlft ace, a» ia <))miMn<; 
aln«h^ not cscavatal. 
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tlJBii—dilarie K«umKl»Biefpriiniide», d'Aich., (Mom. Soc. Fiance, Snd tet., n, 

]>l. xl V, fi^'s. 4-5) . Tlio fonner k entaioly an £fifi/t», tad may be iddatiual vith tbe type JSrifiA. 
hMcuhru, (GoldQ ; the latter Im iIm titt htngo of tlw lift tJm ctmilar to that of &if»fta, bat 
ii. i« not ifuirK'iond}- distinct, and the •hell hat tbe Innnla not cmwiedj ii may, UwreToiie, nore 
libdy be » C^rimtria. 

r«i«« aatcj'^i^' K&IL, (Sand, aur IfeMg. Fair. Aacb. Kwtiler., IMO, pb 13, pi. 7, 

11;?. li). This is a rwuudetl, vmull, and rathof glolnnk-, but appiiri'iitly n t y;j|: u! njietie* of Mfrctnarin, 
MUlIvr's reiireseiitalion of tlie hin^tci-lli of tho rij-ht valve hardly ;:iv.-, x zooH idea of uiiAt they 
luallyare. Tim valve has throe tocth ; lliv [Kj«leriur ia thiuk, strcm-iy i li v.ii.<l, [jroirtded nritli a sbatlow 
gmoTC; of tbo two anterior tbe lint u tbin, and at tbe bate Attacbed to iJic luaular nuugin; tbe 
(MMtaior or nuUle ia tfnqk, leia oUlqoa, and ptrfindy aepaiated from the fimncr. Wete tliBia two 
anterior teeth uuifornily built the sjiecies should \xi ennitidered u Cyprimcria, but that i* not the ense. 
The left valve has as nsualiy thnjo Eub.«<jual diverging teeth, the anterior forming at \U liase 
with tho middle tooth bu intisrwil angle of ubuut 75 degrova. Tlie fulura arc in )»th valves strong 
and dietinotiy lepaiatad Itoib tlie teeth, whiob ia alio not uqaI^ the eaae in tbe left nlvaa of 
Gfprimtria. 

'.'} — rL 'j«< ' ;j, rrt-/(, Miill., (ibid. |>. I t, 1'*. Tj;. 2,) u rather obliqve, ovoid, mb-euapHiiaad 
form ; uj.i) a Cfprimeru, but uotliiui; in us yet known of th« hiii^ 

ra.— rcMM Ctttfit, Coquand, ^/Unog, i» I'Aaga Apti«i, da l'B(p«n, IBM, p, 109J {■ 
pmliably a OatfaUa, 

9(U-r. UttmUti, Coq., (ibid. p. 104), raeel likely an oval C^mtria, 

Qt.—r. Coitei, Co.]., (ibid. p. 105) a C -.5 i' -. 

98.— r. tyhatiea, Coq., (ibid.) greatly fEscmble* lUaUapa, and alio aome C^ktmi, 
m.—Tap«, panOtta, Coq., (ibid. p. 106;,) may be Hyor, bat tatm liMy a JTarwk on aeeount 

of the aagooth aball-anrfiioe. 

IW^LoMa Argine, Coq., (ibid. p. 107.) may be Eripk^h, or a Deihia, if Iholonuk h« 

excavated J It i« merely t. "cMrU,nnl^^nuf'miiiiSx''itrifMMitrnaMi'* tluaaoama 

rather to uijieato the former genua. 

\^\.—Do,ima E«Urpf,Con., (ibid.) , the «iat eimi»iiidfcata» of w1»t Aaafcdlimij- really be. 
10a.l(W,~t,W cMyieaa and iaante, Ooq., (iUd. pp. 10».10«). Li estanial form theae 
two oonopoad noet wtUi C^fprimtria. 

S v. . ;il of the other spoci. .^ I. ;rril,cd by Co<[unnd under Cypri»a and AtUrle may belong to tbo 
present family, but iJic author docs not id even a eingle inatanec iudicate tbo form of the 
and its imprc-JwioQ on the casta, fcc< 

Gomiumeiuh, Gn^r»n-er, (Album P.lf ,,!. .^e lu Sartlie, T=n-, ,,!. xv, fi- 8) 
It an /caaaeia, whieh i. a mth-smm of Baroda (tapesis.i^j. Although there is ala-ady a' a^iM, 
J?«r..h r,.«,,,,.,r..,:,, ,!'o.i,., (vide No. .3S), Gl>^ra«{ror'.«a« May rtmd.b«a«iaetl»«b.iana« 
w .bilerent, and ,f luriher good m:iteriai« an oolketad, it may prata tn be gaoariedly diatinet bom 

Cri^ Gadr., (ibM. rig. 10.) i» .lightly more elongate.! than the la.l, but 
OWWW not wry dUniot A atrict compariBon h difficult, bcMuw the fonner shell has evidently 
aaOtoed by pre*>ur^ and i« not quite perfeet, I Imrdly think that both are .pc^ifiojly dbrtwct 

«n. TrTT ni"^'"' "^l^'" ^' "'^ mofih imwpwbaWy bo. Qgarteirfaar 
one of tbe closely alhed geaatn, than an Mtrtt. 

Dnj.,(vidoNo.7«),a«dinaytiotbe«jR.ei(ic«llydiH(iiuUromi£. J » 

OnfiJ!!'~^r"" '^""r ' ''"'"^ tUe right vahawUdi 

2 ttr^^r'^J"'^'^^"'^"'^**' ""^ "»y W-divi«ion 
«t tlu!pMtcriotcaidtnaliealmnotdii4iuet. 
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IW^rmu fiatr; Schafhioutl (Sad- Buvei-o, Lett Geo* IMS. in .i e « 

neariy all fro., tl ,.- ii.^. Ro,,„„:,.W u would be « vaia tj* to ^SuriTiTS 
gen«nc determination of such wortble« Bateid,. M«tof them m.y bTc^/i^r J«d 
*,me like F. DHeUr^i «,d F«rg^ bdoil» to QjiM. „ perbaj« to Jfr,>^,& 
TlM fillknriiv are fioB Antrico. 

l«.148.-Qr^/ dnuUri,, M. .»! H.; C,,ri..n. ien^u, Ccj 2)«; 

, Con.; (Do,.) Cjprimeria e^mU. Morton; Ih,. L«» - <W«»fc 

v (V.„., (Am. Joum. Conch., iii, p. 0), ifa.. Con.; ]k,f UhhI,, Meek; 

/?*;a««r,«,«. Gabb; Z>. J?./W«,«, CoD.,- A Um^MmU, Bl,»»., 2>. m. a„d 

H.; D.ltnmm, Con.; J>. iOtumriaaa, Mort; J3. A'eirMcrv./.v, M anl H /; . r4 
H. .dd M., D. OMMwn M. and H.; ii. ^md IL, (I,.) 

•/Tk ^^'T"" ^ ^ ' »»bb.; R^^. 

««.i,Gabb; D.? tenuu. Hall au4 M. ; / / ,«4.W//<«a, Sham. (Vido Hook't dHdulilt 
of Inr X. Am. tGtMl., S:nith. Misc. Coll., No. 177, 166i, p. 18). 

l<.l-ia».-FVom C^nrad'i " ChMk-lirt". *c. (Smitb. Mko. Coll., No. 200, 186«, pp. 6, &«.) . 
that anthor'a older MMe ipc<te prateU, haTa ioh, M^-Dosi,u.p^ .Ha. Con. ; i). M.eiii 

^'»" ^ W ;VV',( ,n.; ?' .a »rt#, Shnm. ; Dkne inmlUea,^ 
Cod.; 1>. OmwiMuw, Gabb; 2». G»;i^,-n,V„*, i,. Orejonet^itd Conra^, 

(Rogers) ; /?. pertriBU <md frowna, Con., and J5. Mi-iaw, Gabb 

lfiO-181.-In 4«,r. 9n,3 vol. of tJie Pktoont. of dOifomk, }«. M9, to, 0«M fiMa . fiM «r 
an difomian or. u rossil,. Ik tbi. Hat. beiidtt flu*, gimi .Im^, nm««r a» 
toVttgbcaipnnoiia^dwerilMdbf the same aullwr in vol, i ,;r On. Er,-„e |,ut,:;,jiii-,r:, oc iH-- 
r. r«ifeli'i,0.; r.<MtiMim,0.; r. <<frfl/J<rir..,G.; T. G. ;-au,*.' a.»^wW«, (i. ; 

rs r:,.^,'^r,.,, O.j—Mmirix (=CsAtrta) Un,. O.; Eormi.G.; 3l.hnga,G.; U. orata, G.\ 
M. ui^lij, U. ; if. ? fragUit, G. -.—Cuyaiit nitida, G.;— Aw'dm W^wrta, O.i /A /fWMf, Meek; 
U. ptrUHBU, O.; /). yjrraia. G. j J). vi^M*, O.J— fiyM £bw««HM, O.i /H jaoAwAl, G.; 
7. orateCM, 0„ and Sr^l^ unionaUi, OftbV. 

ISA.— IlilMt M^ardi, Biiuni., (vide Gabb, 1. oit, p. 2G5,) only promionally referred to T>ifiet, 
k from Mexico, 

l^.—Cfpiiiaeet^ I'erumaisa, Cou., (Am. Jonr. Conch., ii, p. 105,) from Pcra. 
^^l.— F.(Juca) Aueaiiana? d'Orb., (Vo/. Astr. Pal., 1847, pi. ii, fig». 9-10,) may be a 
C4>^^,agTeat Htnl mrwnMiBff rnir Indiaii C yirihi/ianj n, ep, irOrhijnj- enwniil 1w hiw taton 
• parnHai ftnej to tin ium« .rfaca, end made in tfaia aiid anotber iostanee «f«at eoafiwin witb it 
Hadafcdbcs in "Pal. de I'Am. tuenJ. I'lSill," p. m, n Taptt-Xiki- .Xi T. /'...««, sapposed to 
be a tertiary fo«ril from Patagouia ; tuliajyueutly, in 18)-7, be name* ^ujUi » siiiiiToot ahell, V. anea, 
Hi " Viiy. ij.j rAstn.lutip." and 3t 1 jit be quotes (Prod, ii, p. 237,) F. Aveatiana, ad<liu£tbe reference 
ot Umi tertiary F. Avca in the PaL Am. merid. No Tenioo nt tbia eoofonoB aypean latMhctoiy. 
The most likely thiag ia^ 4hat A'QMiBKf, uMi^ is tba TmbuM to mmiA Iha anlaeani 
V. A/m of U4>7, th* nana having been applied for a different apeoiee m lUt, quoted Iqr 
witb it the i«Aren«e of Hm latter instead of th« foriuer. Tbia oiplaDation woaU bt il3iBb»-~ 
i!u r.„ c tii .t ho uaroe T, ^a«afMM deaf wrt afip«artoba«aboanpDblidiadb«fim,aaditilnt 
used in the Prodrome. 

m.— r. aOa, dY)rk, (IW. An. merid., im, ^ ttj migr be a Or/eftt. 

Si 
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186._r. frefaeta, iVOrh.. {ibid,) i* " otalo-eomprttta, anliee hn!, y>^!lrf ,l«.?^•,'l7',J " - »io ? 
lgj_ ^. Gabb, 1S62, (oliin /'. OriifHfaHa, Oabb, iwu iJ. l'uvi.< , TroL. Am. Ph. 

IB^.—Cfprimerut tjJtta, Connd, (Aou Joom. Conek, v, p. 44'}, from N«w Jeraejr, 

(a my iiuniffici«ut cast). 

' IW^ffiam / cnteM^i Coiira4> (iMd. p. M.) u Ami Uiidfliiiqpl. 

JUbmi*, (nd* Cliilal<r>* " mmam," Tiettt «t Campicke io M. Mm, 4- nr., 
S-piit.»p.fMQ. . 

190.TW.— ltd** Jbwvwri, ■war, Itmiftla, Pmttnrit, •wter, Ommtchm*, Smeta-cnait, 

^ i.':)...id;.ifMj!.T, und unJuJata. 

Corlmia ijigaHlea, Sow,, often referred to TietirvMia, i» most likely a Poroaya, and CvrMa 
timgata. Sow., suggested to bcitong to tki gHiiH» will Im mtia«d m Hi* ^jfj* of « nmr giow, 

Vm^Ti. *lMf«t9, Oabb, (Pal. Cdif., ii, p. IM, pL SO, flg. 80,) want nifhw tii Imh* tlw 

fijnii i.r i CrattattUa tlmn lli.if nf a '.'rf 'i.vi. 

The following a the list of oar South Indmii creUu;eotui specie*. 

SOMIO. — Baroda \_IeaHofit f] Pondicitrrieiuu, Forbes, ap., Banda [legmotui] eficUa, 
Stol., Cftierea pUm, Sow., C. Gamdana, Stol., C AfceUat!*, Forlj., sp,, C. lattula, Stol., 
Cjf(i. [CallUta] wiSfam, Stol., C. [Cci«.] tculplurata, StoL, C. [C,i'/ ] fabutina, Stol., C. [<:iiW.3 
iaciniata, Stol., C. [Cn//.] iii»ii»/«/a, Stol., C. [CS»«.] tagran; Stol., C. L?,?-;*,; ./!..] iuryidxU, 
Stol., C [Cur,] TelHjtHiis, Stol., (7. [Car.] iniere'ua, StoL, £^;prin«m aualoga, Forbea, ap., 

tj'dRa, Stol., Er. diverta, Stol. 

Of doubtful ipaeiM tlim m large nambeta. Pict«t sad Campiohe point oat ■cvvnl, 
•ad miaj man emU 1w addad; bat la I lim not — ^■^"til avUiMitiA apemianiB, aadw tlw 
figmw da not allow any better conclusiona to bt aoada flun tbow qtOB IMOld, I "i^H aat aotiea 
them fintber, I may only mention the fcillowio^— > 

Cflierea Hertogii, Haosmann, in Goldf. Petr. Oerm., ii, p. 239, pi. 149, fig. 10. Judging 
fiiom tJia geneml character of the atiell and capedaUy its strongly cmniitod internal maigiaa, it ii^ 
ttUaktpnt^ certain that tUtqcdm is aa A^tftK. 

rflMtJMWMNt, aad aka r. ^aca and indursta of Cuur.xi frc 
toba in a state barffly enffirfent for determination (vide AVuit. \ai. Jalirtshtt'te, mii, 16(>7, 
p. US). 

AttwU / iiteiu, Sharpe, (auart. Joun. Qcol. Soo., Lond^ n, p. 177,) from Spain could 
teaa Ji^jH^«lA*flatis'««griuU/teftflieMngeii nat knewa. 

Tm.«»lmit, Keys., a little tumid oval LppiieB Eiohwald (Leth. lto«.,lnrr. ai, 1867, p, TWJ 
nifpiMH fiiat tbi* toay rather bo a neooomien than a Jurassic shell. 

TaUiig now « ywy geofliiil yww of fhe characters of cretaoeons species which 
are up to the present known, and supposing that only some of my suggestions are 
oomct (— Bit laaat thoae in whioh I hare examined the hinc^es, or of which good 
fgoraa exiat), m nmy be aUowed to Bummarisc tho invustigationa regarding the 
Wprescnfafion of the Fsserjbm In cretaceous rocks in the following wOid*— 

Of the xdPMmr^ we find only a few doubtM spf-eics belonging to JPuUmtra, 
H^mH«9t9, Tapti, and one apedea of Amygdaiu; on the other hand, maay belong 
to (lM n«w ganoa Bmnin vad ito mb^na JooiKKte; tbey an aU In extecnal 
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shape lace ^mmocoia w ^mmmobeth, most 'of tliom having ht-en formerly 
d««»lbed » IWoSfa « aWm. la the r^.v..«^^. we hardly Unci a aingle .i«o«i 
belonging to Fenm as restrieted. and scarcely any of tiie otlier 8alxirdiin«e tbrm 
«oept pecbafs Jfen;e««rta, and one species may indin.te a r,-, The 
Q'rtaw group we, on tha «mtTM>-, largely represented. Wo lind many specie, 
of Cv!Uerea proper wliich Is of general geou^mphical rauge. nppMttifly » gw»t 
many species of a»««^a md » lugo number of Cary«/M. especially in America; 
1Hm0, cbiefljriD AmerfcA, wh«re uoat of ilie recent species also occur at the proseai 
time, but hardly a singl. form .xcut^ which could with any probability be nfemd 
to Twelta, Of the old Cim? group, iooluding Lioconcha and CW*<a,* tlicrn is also 
•caiedjr % aiagle ipedea to be met irith. Neither is there any distinci iudicaUoa 
of the occurrcDoe of sp<?cie3 hcldni^ing to the suxsttism. 

The nosiJiusjt are found, in large nnmbiia and great variety, both witl. a solid 
Md wi«i a tUa aheU. To the latter belong the speciea of netiroma (coiumojily 
known as Th^tiaJ, bebg tho oLl n |irf"ion-,itiv< s of the recent Clenieiilia. One of 
the oUeet orotaceoaa forma of tho group with thicker eheUs k Mr^hyla, but 
ao* yet e nffld e ntly well known as to the tramher of epeolea; it is decidedly a 
Da»mia- form, and not an Jutfirtr or Liic':>i.\ imder which name several Eipeoin 
seem to hare been described from jonissic and oretaceona rocks. Next comes 
CkuriiMi-H wldielt also greatly reealb DoeMo, iriiOe fldi last genus proper there 
are ai^ yet no species suftir iently ascertained. Of dMMRS ihm xmj be one 
or two Bp«oieB, but these also are not oertain. 

Theae ienetal letnlts will, I tnut, abo indloAte bow ihr ira im juriiUed fa 
attnchini? importanoe to the Tuiow geoMft tad wab-^iimaA pointsil out in ths 
preceding pagi». 



BARODA, Stolicika, 1870, (vide p. 145). 

1. Baroda [ICANOTiAj PoNDicHEBEiBifsis, Forlm, »p., Pi. IV, f jg. 6 ; 

n.ZTII,E{g.4. 

terale, nii'i-f/itu' i,if,-rk/re el »up/'i'wre fire puraHdis, umbonibiis parndis, 'j<niti-- ;v , 
proininulis ; anpcrjicie alriis cratau concert tricit ao Uneis radian tibna anb-oUutvtm 
nutaia, Omh OflAwlia tkiOnt dMAm onrdiiMiihtr Mbut, dbioAM* imferjorihw 



o« 



The alien of aUa speoles ia rat^thioik, eoreied with broad and rather atrong 
«iihUB8a,wid»]mm1»of TatySiioiadiatbg^BoeC^ol^^ Theae 
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Btriaj are portially traceable on on imperfect specimen in onr collection f\\l. xvii, 
fig. 4), bat I hare not been ftbla to see tliem on Forbes' original, of which I have 
Klao fl^TOB a Tteir. OathsfonDw* tbehinge-toeib of the light valve 
tliough on uooiml of tbe diflieultgr in prqienitioii tbqr bMauo MmewliRi kw 
distinat. 

I For tin nke of oompttriBOn, and also in order to illuitrate tiie Unge of 

j^nxto and it« sub-genu8 Tciiiujliii, 1 Lave i:,'tvi'ti a vii w of the hingo of Barwla 
[I«omtia\ impar, Zittel, sp., on p. xvii, fig. 5. It would be ymj intezimiiag to 
eaouaine more perfeot speoimena of this apeoiea. 

Morariatoor, in a dnk eulfaiy liniMtoiie ; a^jiaientfy me. 
Jbrmo^toi*.— Ootatoor group. 

S. BAnoiu. [Icuroraa.] lucm, iSMie*ihi» PI. IT, Fig. 141. 

Bar, (Mta ptrtrnga, witie eom p n ma et iumguikitmai ; parte mteriori irerit 

ad lerminalionetn angmlai'm rvhin'I'i/'i, posliee iMique ac late mb-lniHcata ; untbOHii^ 
bm parvtUis, deoihUaie luuulari rcctiueculu, areaU fere COHoaeHUCula, perlonga; 
mtrpku tmirttK koMm curfotos tupei^e OHa i^^retritMkmtOia^oimotiiMeit 
or nthOk radiaatibus <«mi0w» eoi^^ w^rimU w pmie potUea 

Hoiata. 

MtdUn bcigfat : kogOk „, ... „, .„ g-g^ 

' Mglrt Ml 



This spedea doscly resembles the one deMnibed by Zittel fhnn the Goaav 
d^(M^ £. [iixiiio^uij imp'u; but the posterior end Is more truucated, and the 
radiatiag ribs finer; the latter character easily distinguishes also the Indian fijesil 
from any of the forms photc^phed by On^ranger. The hinge-teeih maat be 
Tcry thin and small. I have not been able to tnire fhctn ou any of the two 
specimens in our coUe«tion, with tiie eioeption of a thickened margin seen 
intemaUy along tho linnla, anoh «a I have, however, not obaened in any of the 
other species of Ictmo/m. 

North of Karapandy, in a whitish, highly calcanoui 
apimrently rare. 

ibmoMow,— Aneialoor gnmp. 
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or SOiriHBRN INDIA. 
CTTHERBA, Zmmvi, 1807, (vide p. 160). 
{t Bin>6Bin» Stubrioptii, Omvi, IBM), (vide 161). 
1. CiTHBUA iftuTA, Amcrly, tp., FL YII, Elgs. 1-L 

m2. t'tuiH plaiut, Sowprbjr,ina.OBIiefc,W)li,ii.M,pl.«,IowiTfi(nu* 

r ., a^mlaia, „ „ „ p. 87. „ njijwr .. 

1S3SI. / C\'l,--r.-j j l.-M, GoUfusi, P»tr. Omonoiar, pt. ii. p. 138, \i. 1 W, 4, 

1843. / rsauj /.;a,u, Sow(,rby. d'Orhignj-, P«l fr.n-;. tor- n»t-, nJ. iii, p. 4-17, pU agt, ip, 

1847. / r. pUiui, Sow.. Mullrr, Polr. Ancli, KiwdL'f., pt. i, p. 26. 

16S0. / r<WM 4ii4-if»2am. d 'Or II, Prod. it. p. 337— l>ie«»t, Baiquet, &c 

IMT. r«M«pl«««a««i,On<T»as«r,AlkwistUMt-'*haMkibpLnU,%.U. 

O/ZA. testa ohlwarja, m<equiUtterali, antice roluiulnta, moderate produefa, po^eg 
aub-lrtuwala, decUeiieUe mtjptriori antiea faulo CTeacata, pottiaa loiigiorc ac cou- 
te»b$$oiUa ad <emfnaMofiem mfieam rtthmkia, ad postieam mMnmeata ; umbonibua 
pro!)ii:,i'J!^; r, ,,v('« j„i.:/h incurvU ; wlcU vtoderate concexU, sen tipplauatit, 

airiis coiiceiilricU increiitcidi teuuibue ac aiterk eimmrtlm iiufruatut bmiila longa, 
eordybmi, pmtMm esceaeaiu te» eomexiatcula. Hum tmpmta iemd etreunucripta ; 
f't.-d/i in uiifiqiw ralca d>'>iiihi<s .'rihm cartlinalil/iui po»twi« bifttrcatis inatruetm, dente 
lunuUin in mtlea dexira tenui utai-gim imulaii paraileh, et aecaoatiaii prqfiiadm 

Length of i Mg w tt faiihdat ,., ... ... Ma, at 

HpisKt „ „ ' ... ... ,., $0 „ 

TfcickneM „ „ „, .„ ,„ 21 „ 

H««lil I kngtii ... .„ ... 0«ltoO«l 

1lwkae» I faliiU ... ... ... 0-«XtoO«} 

Tlic form of tliis sin 11 i ntirely agrees with that of the recent Cylherew ; it is 
generally rather less inflated thaji these, but besides the usual stritc of growth there 
IB no ofher onuunentatiba preacof. Tbe coaTexity, length, height, and thickness 
nir sul>iect to slii,'Iil variations which arc, howCM r, not very <: o ttsidcrablc. The beaks 
are rather prominent, close together, and slightly incun'cd, the upper anterior slope 
being slightly onsTated. the posterior and oonsidetably lonf|>er than the 

former; tin" posterior ('iii'l i.s .'-DniLMvliat n,■.n•<l^vly (ninciifcil, -Hhiln the anterior one 
is rounded and more or less produced. These variations arc to be observed equal^ 
clearly in oar own speeiniena, as in tbosa fWm Blackdown, and tat this reawm 
I grrntly susi)i'ol th.'it Soworhy's V. liiicolata is not distinct from the present 
species, as already alluded to (p. 160). The inner edge of the shell is, as usually, 
■mooth, fiiB {wllial ainus about as deep as in the leoent QrM, aitmiutitt, Dimlc, 
slightly more angular at lliu t nfl ; (ho fulcra supporting tlie ligament arc 
thick and long. The binge exposes three eordiuol teeth of the usual form, 
the poatoior is deeply grooved; the loanlar tooth is thin, and about pamUd to 
the lunular marL,'iii, wjior, \\V\rh peculiarity Conrnr! proposes ji sprrinl n;b-pcmis 
I>immop*i9. This seems to me, botrevei', only to indicate a wisii i<i satuny that 
autWs carious idea, that all the oretaoeoas apeetos hdong to genem distinct 
ftoDX those to wUdi tntiaiy or leceDt qteoies aie relarable. 

3 I 
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I have not seen any of the original specinMM wftm4 If d'Orbigny to 
thiamedes in his "Pal. fmnyaise," Imi 1 snv otlu fnlty as short and high 
as the one figured by Goldf us». His figure shows the lunuiar edge very pro- 
nunent; some specimens apjuOTCll to it in thi* feapeot. Imt I iBwe not «e« 
with an equally strongly projecting lunula. Some of our sp -cimcns also perfectly 
correspond ^ ith (Iw two photograplis given by Gu^ranger. The fonn figured by 
Eeuss (in Buliiii. Kreidcf., pi. xli, fig. 11.) Iu« the anterior aide Tny nmeli pro- 
dooed, and if the outline of tlie posterior cud is correct, I wouLI lliink that it 
hardly could 1>cl oiig 1o the present spccice. Oar apeoimena a« certainly luadistia- 
guisliablc by any prominent chamcter from tboM teemax^ »t Blaokdown from 
which Sowerbyobtainad hia originals: both nhibift tb« aRnd anuant of TKi> 
ations as alrrady stated. 

LocalUks. — Nortli of Aluudanapoorain and north of Kunanorc, in a jrellofriah 
brown oongloiiiieratle aandatoae. 

Forma! ■<,)■. Triciiinopoly group, hut very close to the boundary of the 
Arrialoor, with which the iniueralogical cbaiactor of the i-ock corresponds rather 
better than with that of the fanner. In Europe the aheU appears to be charao- 
teriatie of the Upper Qreenaond and Senonien (lliener) bede of the ooDtinent. 

2. CrroBKBA Gakvdaitjl, S/olitf FI. VI, Tigs. 17-19. 

CyM. tetia rtffukaiter oUotga, anMnaqmiatenti, ernMteaeiila, ad itAwMfHe 

terminalionetn aitb-rotiiiiduta, coviprCMninaciiIa iwprimh in gfft'oriliiis speciminibim ; 
tuparficie ttrua coneenlrioia prope margi»em exlenorm cmstiorlhua, ac stUcu latiut- 
culit notata; mahimiinu aouii*, pavlo htcutrit, decUeitatibm SHptrwribw ttA^ 

rectk, antka panlidi',.! conrai a, poalica Ofjnvr.ri>i»ciilft ; denf'iht"; rftrdinia tieul i» 
Cyth. planu (iitpontiin ; Imniht aiiguxlti huga, liitea u»pro*ita cii'cumtcnpla. 

Irfiigtli «f l»rf;f>.l »Iic<-i<iM?B ... ... ... ... ttm. «i. 

lloiRht : Irn^h ,. ,., ... ... . , OTO-flTi 

Tliickiwi« : lu-iitht ... ... ... . i>W-U«i 

Shell nearly regularly oral, rounded anteriorly and posteriorly, with the hOBlcs 

somewhat prominent and iucui-red towards the anterior end ; the surface is covered 
with striro of growth only, these hcii»g stronger near the margins and partially 
alternating with broadish shallow sulci; the lunole ia very long, narrow, eordiform. 
alODg its central line somewhat sharply elemted, and nil round mnrgiiii d I >\ a fine 
groove. The hinge doea not differ in any essential way from that of Cj/lh. plana, 
except that the lunuiar tootb of the left valve is i)roportionat<;ly somewhat sti-onger, 
though the corresponding cavity of the left is not peeuliariy deep and not marked 
Iqf such strongly elevated edges as iu tlip fomior speci'?s ; 'hr (■;\riliii;it ic tli of the 
right Talvc arc all more or less distinctly hi lid. Iho pailial iiinus lias uut been 
obaemd. The oval and compreaaed finill Jeadily distinguish this from the foi-mer 
iqiemes» and olao from Ct/lh. Arcltiaciaitft, to which it appears «tUl mon related. 

XoceWy. — Comarapolliam, iu a greyish sandstone. 

2bnM<iiliM.*^Airialoor group. 
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& CnmnsA Aacomran, JMoi, n. ZVI, lig. 84. 

1U& feltiM Ji^ntn'r. FuibrK, Troni.. Crol. Sac, faniga, 18, pw UBkfL S*, 1ft, 
lata jUarU a., i Ot\ilen},PtoA. it, f.S-JS. 

" 2Vi/« wfiKNiiart, uihahliquti, tMaqullaterall, plu» miuvtpe conrexa, politn 
fSiMcittricc alriaia, tlriis coiifcrtii iri egularibilt, margime Icm^ MiiAQKidw jnWN^imlf* 
but, lunula miimla." (Forbes loc. cit.J. 

Such is the account of ihis species given Viy Porlios. I cannot irlcntifv if wHIi 
any of our Indian shells, ami, tljereforc, reprodnci' Im flffurc. It is ;i remarkably 
orbiouLu' fonn. I examir.i il tlu- original specimen in London, and find in my 
notebook the only remark, "figure of Porbes good; it is not an Astarle, as 
migg«8tcd by d'Orbigny, but ft C^therea, with three cardinal and one lunular 
tooth in the left valve, the last not very oblique At A with its base close to the 
most autcrior carilinaL" I thought tbftt the species could be Ojfth,pia»M, bat the 
form docs not at all agree with it ; nor could it be CypHmerin OMhimUma, wbieb 
has nothing like \?hat could bo mistaken for a lunular tooth in the left T&lve. 
It i« to be hoped that further disooreriea will elucidate this point. Tlic only cpeeiM 
renuioiug with wMoh it oonld be iXMrnpared m thoae of lihs (Xne group. 

<' Xow T^idunopoljr." 



4, CVTHEHEA LASSfLA, SloUcska, PI. VII, Figs. 10-17. 

Cjflh. tuta eloHffaUhoeata, tumetoeiUe, vmitm^m jpromkHtiu, acutit, opproxi- 
mUia ef pauMtmt inetmu huirveta, anUee roitmSKhh pottiee angiuiiUim ffmieaM» ; 
detdMtafe nuperiofi antica (»eu lunularij brevi, moilerate t^xctini!". /kw/mm fsru aren'ij 
iOH^ori, coMexuuoulai mttrgiHe »\ferion etuvexo, veraua termiuatioiiem potlicam 

noMii, atriis miiuttia aliqiinntlo ab»oMia ; litnuhi or ilo elongnla, aiilice acnf". Jhi/v 
tmpre*»a nuuTiinata,/ere plam. Cardoia atrnque mltu* dmi^m» cardtMalibu* jplu* 
nmwme dSw^fer flmsatit fimprimii dent. po$tM$) Mnutm ; deiUe kmmlari i» wf. 

aiiiisfra lenui, eloii>i«'i>, inn^ilfri ifndMo, invalm dexira /tuma; clongalir 

aupra ae w/m crasiimcule margimta; co^ruenle; mu paiii* breci, obtu*o. 



bagtll »f to lu i l t H W hlW ... n6m. HI. 

Ib^ . oiry.tws 

mMmai -• luigltt ... ... ■•• W-tW* 

Shell elongated, ovoid, nthflT tumid and Btrong, earned with fln« ooneentrie 
itnie, which in places, especially towards the mar-it., al-cmate with broad sulci ; 
Rometimea the finw atrice become ^ita obadete, but this is likely only due to the 
preservation of the surface. The bcalin are promiBont, pohited, eioae togeOav and 

slightly incun-ed lowards the long, elliptical luuulc whidi is very little raised or 
flat, but nmigined with a deep luie. The lunular margin is aUghtly concave, the 
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areftl convex, with tbe edge bent in, ao w to make the ligament leas pMiniaent ihaa 
li often the case in other species. The antoiior end is rounded and tho posft.rior 
somcwiiat oanowly tmncfttod, tlie iafeiioi suurgia beiog a little flexuoos towards 
the posterior end. Speoimeiii are^ however, oocaaionBlly met trith irifh a more 
Kguhu-ly oval form (see fig. 11). The liinge is similar to that in the species 
previously noted. The posterior cardinals are in both valves deeply grooved, and 
the lunnlar of the left valve is much elongated. The paiDM Biona la abort, obtuse, 
and ascending, dighUj laiger fbao in C^ih. Bolmnagentia, d'Orb., to which our 
species also bears some reaemblance. The form is entirely that of a Cytherea of 
the concentrically ribbed oratrioted type (like Cjflb. lirala. Sow.), while the Callutm 
UiObHj an flatter* ibaa^ it ia lealfy di£Bon]t to fix a psapCT limit in aush 
cases. 

Lucalitieg. — Nonli of Kiuiauore, north-east of iuirapaudy, in a light greyish 
■oft sandstone. 

i^miiatiai».--Arrialooi^gicnp. 

« 

fi, CiTRKKi A [? CallisiaJ soutabia, SM'iczka, PI. V, Fig. 20. 

Cjjth. Utla elongate ell^tiea, wkk kuequilaterali, moderate concexiuseula, witice 
tMvUerH tata rotmitita, poiHee ttA-tnmeata; declivUale lunuhre el areale aut 
eonvexiutculu, out prima appkmata, altera cmmmcb etf Mm* /urcala, exlut oblu- 
Hutcuku marffine ventrale/ert recto, levmhne eunato; titperficie i.tr;u auhiUhd. 
vat et manaulKt Uel$ tt^obtoleiu tmprimu prope timbonem dittinctis notula ; urnbone 
valde iucurvo, acuta ; lunula hand dUlincter marffiitata, medio eletata. Ootio <» 
talea linuira dentibiu cardmalihu Iribue, tetiuibtu, posiico pcrJoiuio, dtwbus alteria 
mMa trgeMiM el dnU iMNltov kunelliforme, foaaa profunda ab margine iunulare 

WxigU at tbo nght T»li-c : iU leogtli ... ,„ ,„ ogg 

TkicktiKa fwripOMil) of both Tslvi-M f H 'f t ... ... lyjj 

This is a remarkable shell and uudoubwdly belongs to the type of OiUnfa. 
wbidh ia rcpnaented among reeeat ahells by Qfih. gigantea, Chem., aud of whicii 
I have ah-eady (p. 150) stated that it may probably form a distinct sub-geima 
together with a few other known ibmu. The portetior cardinal tooth is very 
eloDgatad and the two others are email; thia ehantotcr greatly resembles Baroda 
of the TAPK.ryj:, ly.,{ the sfro,,.^ lunular tooth is wanting in that sub-fimOy. 
Iji our species the lunular tooth of the left valve is strong, lameUiform. and 
aapaatedbyabnadaiiadeep groove from the tanubr margin itself. The form 
of the fossil sheU is also pe. uliaily elongated. Bkc that of Ihn-od^; the auftce 
IS concentricaUy finely striated, but there aw soma bioadiah mlei to he obaetrcd 
near the strongly incurved vmbo. 

^^ract. lhat Uu. t.-o sc-tions of CaUMa arc repreaeoted in CKtaceoiia lOeka. 
and tut the usual brat«d speoes ai-e here already much moie aumerona than tirai^ 
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of tho type of Cyth. giguUeitt apFBan to Support the aagge^imi of tbnr Iwlongiiig 

to di&tinct sub-gcncm. 

Locality.— ^\x\h of Garadttniingalmii, in » bownUi cdcmom wmdrtonft 
fall of little shells ; only thr firrnn d tbItb llM M jrai been f«niM>- 

Formalioa. — ^Irichiuopoly group. 

& CnaBBBA [Cuura] flcmnraATA, &tMadut, YL VII. Figs. 74». 
Cgth, trnta ottOu, tmiice rottmdaia, poHiee ntMnmeiUa! deolwilate btmtltttv 

panlnhrm Wmfara, nr,-fiJi^ rmirrrinsn'hi . rr/'W,T, i,.f,.f<t, i.i,pra tmirtjhiilws oblmitit' 
CitlM iitntrucla , luuida ehiiyaUt soujmla, medio panto eleeala, atilice acuta, linea 
impresm marg'oiata ; marglne t/'tilraJe moderate ae mi^himt «mato ; vaMmietteraie 
CettvemHmili*, concenlrice liro/is, lirU em.vxh snhyg pr<,fii,u!h nupn.ifiui^/r' ifpiirritin, 
prope nmbouet obnoMit ; timlionihttg <ipprud i„utti9 pauiuium antice rerm* incnrris, 
acutis. Caitlo in vulta siiiMrn denlibus it il/tu MnftKoliftwt, nA-mqmUbm et ttniOO 
OoHf/ato hmulan mUncimi /ulerit JauUbiit mtb mar^ aredle obtum aUia { mmt 
paUUf 

iMigMiflf iapit iiMfaiam ... ... ,,, ... W>. ■. 

Hrtght 1 iMRtb ^ ... ot4 

TUttlnmt I liciii^life mv 040 

'Hub tpedes lielongs to a type of CMii^m, mostly peculiar to the eaaton aam, 

and rejii-csfntcii h\ tlio avcII knovrn C. eiycioa, Liuii., -nhich (ir^-puis already in tho 
mioceue deposits of Europe, and is one of the eonuuooest species on tbe eastern 
coB«t of Oeylon. As eomparad with thia tpeeka the fbrm «f our fbna is ihoirtert 
the ('(inccntnc rilm niv Jos'; n,",ttcned, though almost cfju.nllr iJfronL^ i;i hath species, 
and the interspaces u&rrow and deep ; towards the umbones the ribs become obso- 
hste. The an* is deep and extenuttljr imirgined by elevated obluael^ nmnded edges ; 

tho fnlcri nrr t.'iflicr tliiii and deeply situafi'il. Tu iillirr r.sii.'Cf', Trichinopoly 
fossil does not offer any pcculiaritiea. It is extremely interesting to And this 
type of Oaltbta already represented imiag the oretaoeons period in the same 
regions xrhpi-e tlie recent forma occur. A rery similar form also occur* in flie 
tertiary deposits of Banna. Such iustanoes cannot fail to bo of the greatest 
impoftanee in tcaeb^ oat the geogeaf^cal distribution «f animal life during pn>- 
gvestivo periods of lime. 

Localily. — ^Neighbourhood of Kunauore» in a conglomeratic saudtjtono. 

Jhipnaljon.^Anialioair group. 
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7. Cnnont. [Cuubta] fabvlima, fitoKacH ^ ZVI, Fig*. 91-88. 
QrM. /«fto OTo/o awgata, tMBquUattKOe, umbonibug promnulk, aatUkaculk, 

viciireu nc apprMimnHs hufructii, ckcliviM'' hinnhirt' J\ rr recta, areale concexim- 
CHla, imula eloagata, anlice acuta, lima imprev«a margmata, medio elecaia ; orM 
at^KtHmima, pauMum pnfiuOa: termimUoM atOerioii rohuidaia> pMterieri 
rolundafe irwicata ; margiue ventrale miiforme currato ; rntris mO(f--rafr rvnvexi* 
in mperjicie eot^ertiititne liratia, liri$ orasnittculu, obluaiuacvlis, ittterqialtts firo- 
firndta, vix anguatioribiu, infeneeim, Cardo i» wtea <ter6w deHtOnt tfOutaar- 
dinalibu*, hngia, te«uibu» inttra^ut, doth fottkojiifesto; fit— bmOafi ebmgoiai 
Mfftutaias /uteris leuuibtis. 

I/^Sth of Inffiwt »i>o;>pin'n ... JSMillr 

Height ; lenslh ... ... ... ... 

TliickiMM ; hcijjUt ... ... ... ... 0*1-0*1 

' The ntraifinnu very dntin«t »nd very rognlar ooneentria rilM fjLy^ <W» 

quite an elegant appearance; it srreatly resfinblcs d'Orbigny's P'. fnh-foi-'^, ies- 
cribed and figured in the Pal. Fraajawe under Sowerby's name F, fata, wbicb U, 
hoirefnr, a luoce regularly cUiptical shell irith finer itriatioD. D*0?bigiiy*« flgwra 
also rep tesentfi a slightly hii^ber shell vrith a more oblique terminal declivil > ) .ostcriorly 
than seen in our Indian form. In (his (be lunula is oval, pointed in front, elevated 
in the median line and marginctl by a deep groove ; tbe area is very nartCfW Mid 
diglitly excavated. The hinge-teeth of the right valve are rather elongated, 
thin, the posterior being distinctly grooved ; tbe lunular pit is naixov, BomewhaA 
dongated, with a more strongly raised edge below than above; the fdkjTft a«e very 
thin and situated at the base of the mi^ bat are considerably shorter tlian thi* <ine. ^ 

Localities. — OartKlamnngalum, (one Fpccimpn), in a bltiish raleareom sand- 
stone full of little shells ; east of Odium, (four spcciniens), in a dark brown calca* 
ROUS ri r-k, also with email didll* 

ibraMlim.— Tridunopoly mid Ootatoar grou^. 

8. CvniBUA [CAixnrA] ucnnaiiA, StoHadka, PI. TII, Tigs. 8-6k 

Cii'.h. fcsia oblmga seu sub-qitadrangularc, patdo lougiori quam alia, inaqtti- 
Inter ali, cowexittteula, mtiee brwUer et late-poiHee pmUulum atiffuate ae obiiqtte 
trmw^im rotrntdata; marffUu venitaU tenter eomamtteuto ; umboatiw pramimtlit, 
approxinmtia, mbkeiriffafis ; decUvitate lunulaiv predpita, ttubrecta; Uuutta angusta, 
deprestione Uneall indistincla marginata; decUtitale areali convfieiiUMtaf area 
angmla,profuitda; cardo in valea dertra dealibm iribna eardinaUbut, awStf WWMj*- 
»imo et detite lunulari elongato imtntohu; a^ftrfioU Urit cr»$m, o8<iM f m flwft r, wMi 
wgiutioribua firofttndia neparatig, notato. 

I«nph or Ur^Mt tpwiinen ... .„ ... 2iJ m. in, 

Hfi^-lit : lenplb ... ,„ ,,, i>7bl . 0 »3 

TliickocM : biuerlit ... ... .„ ... 0 99 - 0«1 

This small speoi«a la wdl ehaiMterised by its great heigU in proportion to its 
ength. its fima being eiUwr broadly oral or aab-quadiangular, eh» beakt are m 
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unulljr prominent and pointed; the concentric rll.s are oomporatively strong; 
aw lunula IS very uoixow, only iudistiuoUy marked by a shallow depression; the 
««» 18 also narrow, but deep. The hinge-teeth oflbr no peottliarity; they an 
•hort, and the middle one of the three cardinals h the f ln<;kest; the lunular tooth 
M ©longatod. This species l)«ara some resemblance to Forbea' Femie Arooietmt 
fqfthereaj, but the omamcatatloin ii totoQy dUltaveiit 

X(»Bi%,— Ninnyoor, in a white earthy \bnk»ti^ 

AramMm. — ArriaJoor group. 

9. CvTHEREA [Callista] discoibalis, Stoliczka, PL VII, Figa. 80-81. 
Cyth. testa late teu rotimdate ovata, autic« ae infra rotundaln, posfhe anirmfn. 

UmnA-inuuutai deOMtate Immktn coueinitueuh, areale moderate cunata; lunula 
paivn, an ff tula, imjireiua ; area longa, antfusta, excacata, marginibiu aeutit eircum- 
<i«iai/iaei-u ionffUfCnmktedpr^mde aitis; vatvk moderale couvexituculu, tub- 

ae inkrtpatiia MMatk profundi* teparatia omuno 
ti'>!':la. Cardo denlibut Iribxu car^tbuMtitt AfWitei^ tit nAugiitf mIm MViMj* 
iiistructut ; denle lunulare elongato. 

Li-njrtli «f lai^i-jt sptoinwa ... ... ... ,„ M n. m. 

H«jrlit ; luofflh ... ... ,„ ... 0S7 

TluduUH I bdghk ... ... ... .„ O'eo 

The more flattened, nmadisb, and almoat diMoMai dttpe of iSbSmwgKmim^ 
dlsHiii^iusl^C's it from the last. Tlio coneeutrlo tllw Rie ■bong Hod the 
broad, though not as broad as the ribs. 

Z«<d%.— Winnyoor, in • vlutisli, earthy, and in a oonglomeratio 1 

AriMa^iMi.— Azriakor gnmp. 

10. Otehsbxa [CUuucta] uinctuiiA, SloHetkOf PL TH, 18-90. 

Cjf^ Utta Me eeale, eomprettkuetilat prepe «n&mm» tumneemte, - mS* 

intEquilal^rali, antice rofini'lain, p').vf!>fl angnsfalm trwwtultt ; drdirifffe lunulare 
coHCamuoula, areaie emcexa, ad warffiiteiit teHtralem regularUer ooueexa; concentrice 
Hegemter Urate : Uria entdt ptaa mhmue ebivtle H teUm tequidiaiaHtibm teu 
hihrrJnm lat'o.'S'n'^ af^^ne KuhfJl-imme strialh sfjiarati)'. f'frdi. ilcntibua cardiualib«« 
M/juj> in utraijtie calea, diiobtia a»lici» bmcibiu, cramiisculuf, ftircatis, poslico temui 
«hitgeh,^dmtebimiIarei»vei9»tMetraiii^^ 
fimd» !» eai»» dtiftfa eaitonmk iiulew^. 



Length «( iMfMt ifamm 

Hi>l|!kt ) koeCt ... ... - ■•' "^'^ 



This is a very elegant, small, aud rather wmpreaswl shell, more or less broadly 
<»*!. anteriody »nmded, poileriorly dightly and iiMnirly tomoatwl ; only n«M> 
the i, -aLs the valves are a H'-t'r more tumescent, nnftenini: mit voiy gradually, so 
much so that larger spociiucus would uo doubt hove the apjiearancc ai very flat 
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•belb. la. well pw a e r ro d speobneni Vtrn eaaoentric ribs ace tUiuicr as compared 

with the iniiTsjaces iu wliioli extremely fine conwiitric lines ore trac^aldc. "VMicn, 
howerer, the ridgca of the ribs are a little •wora off and thus become broHder, 
tiie interspaces ham ■ppHontif tte aMoe width m the liba. 

iw-fl/fV;/.— Comaraiioniam, in a licriit f^cv saiidat(ine« KpgKHaSSf ISM} cmly 
three specimens were as yet foood ; all are figured. 

JlifM«ljMi^AzriBtoor group. 

11. OraaaMk [OtiMmi] tasuvs, StoUcska, Fl. VII, figs. 21-23. 

Cyth. (csfa rirafa, sou rodnvlnfe quadrangulari, m/>d/'ra(r cormwlusctda, 
eentnee liria eubtUitut nutM^roaisaimis tulcia anguttit parutn projuiidia teparatis 
nohkts ie^tritale hmutan fire fteta, mwie a n n B atim toiOa; tmuOa vuiftia. Mate 
linea impresM mair/iii':ila, vtedio rfrrata ; arm mimma impreasa ; margine antico, 
venirale ao pottico mybnae-, ultimo qmndoquam leciaaime- tuvualo ; «mu pallU 
aiigfuto, oUiui»teml»t a»e«tdmfe. Oeirtb vaha Mttittra denUbut iribtu cardiaali' 
bu.i o( nno marffine Inntilnri pfrrnllelo inatrHCluti dSSMllftlM MmiimiHBlW (ftwtaf 
poaticu in vatva dextra ceteria multo crataiorUMu. 

Iiwgth of largot ■pecimM ... „< ... ... 11 m. m. 

Bright i liiigtii „. ... ,„ , (175 

TUcknew : lietgU ... ... ... ... uia 

Shell ovate or sulj-quiulraugular, small, moderately convex, with very numer> 

OBi, close concentric not maoh elsrated ribs; beaks praaiiiuni» pointed, and 

incurved; lunular declivity almost straight, with the Ittnula ovate, proportionately 

large, margined by a disLinot groove and elevated along the central line; posterior 

declivity convex, the area very short, narrow «nd impteeMd, witii the flilcra hardly 

distingoiahablc ; anterior and posterior ends rounded, the former slightly prcKluccd ; 

TBntral margin mori: couvex in the oval Uiaa in the sub-quadiaagular forms ; 

palUel sinus short, narrow, oUoae «l the end and aaeendmg. &t the left tbIto 

the cardinal teeth are thin, except the anterior, ^liIcT, is a littl.- ILida r than the 

rest ; th^ lunular tooth is elongated and parallel to the margin. In the right 

vaivo (a speeinNA from Owmwpollkni) «be two poeterior eaidiaals an leiaarfadily 

thick, leaTojg nanow intsB^Miw heftwm fl^ Jbr the tidmur teeih of fheleft 
valve. 

/:oea/«f«.-Co«i«MpoJliaoi and nodh-eaat of Kawpaudy, in whitUh conglo- 
t^ahO-ndstone (one specin,cn from ca<!,) ; Ga.adanamgalum inbluinh calcam,u» 
"Mttone (two specimen*); south of Garudamungalum in browniah aaadatone 
(one apeoimen). tymaiB 

ia ' """"^ TricLinopoly groups. The Comarapolliam .specimen 

U^b«t roundly suHnadnmguUr. and has the two posteL ca.linX^ 
SrLl r* tat ihe« i. no other difference in the omam nt- 

SZI? ? '^'^^ ^P^^i-^e^ from Karapaudy it in ewry iJ^i 

identlcd ^,th tho«. from Gaxudamungalum. and i. the htt^t. ^ " 
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12. Cttherea [CyiRrATis] tubgiddia, StoUcika, PI Til, Eigs. 24-27. 

C2/tk rolundat9 <mta, tw-gidula, poN<:,, conren!rkr .tnalo-Hn^'o ■ lirlt ac 
*Mi, prope cUoktis; ikclhiMe lauuiarc pmlo excavata. areale coHvexa: 

l'uu<la<,o„ffaloellipfica,li„ea impre^sa marginata, medio pwMmnOemUt; oraa 
lattuscula, brevi, pauh exeaeata, exle,-i,m hand marrivwfa ,• margbi, rfu!ro!.' 
nn^/me mnah. Cardo bt tahatbtitlra denlibua tribm cardimlibm ac mo lumlare 
dkhu^ iHafnictua. 

LMigtberiuBotiiminm „ „ 

• ... (W.OSS 

The luorc' oval and compnrntirclj- uiore tumid form of the pn'scnt species 
nadiljrdistingwijlics it fr mi Cy/A. [Caryat.^ TOHgentie, n- sp. Young specimeiw 
lire almost iiorfectly smootli \rith a polished surface, but ou the larger one con- 
centrie stritt, gmdually becoming stronger towards the veatial edga, are dearly 
traceable. The hiilge-teeth :ue charaoteriBtic of thoae of otlier leeent upMiM of 
Cari/alis, amongst wliirli C. MmulUc mny he raentionrrl. 

Ir'ig. 21 represents a somewhat moiu tumid Taricty with a little more distinct 
eoncenttio Bnlcations, bat the shell certaialj bekmga to the now tpeeieB, ttumgh 
it Troulrl nppenr fo have the rmtc-rior fml s)ir>rter than others; this i*, liowcvnr, 
not quite ptifecl in the ori^'iual. Tlii;, i-pLcimen is fi-om a calcareous dark grcy 
aaadstoBe Q-om east of Odium. Another similar specimen Is ftom A iridto \m»- 
stoTio ; it doc'< not ?lioTr on tlie well pn '.served ibell tlie sIziM TOiy sfaiong, and tJiqr 
become jierfectly obsioletc near the apex. 

The InmiLi is large, elongatdjr eUipUeal, the anft indistmoUy nHurlced, and 
BOTnrTrlint excavated. 

Lucitltiy. — Neighbourhood of Odium, in a blackish or greyish highly caloa- 
reous sandstoDe and in a irhitiBli limestone. 

JRMiH«ti^~Ootatoor group. 

13. CVTHEBEA [CaUYATIS] TELtT.EXSTS, PI VII, Tl-p. 2^-29. 

Oytk. Utta tab'trkmgtUari, aliittima, eonvexiutcula, ittajuiluterdU, aiUiee Are. 
eftor rotmdata pottke lettphri; vmAoHikHt midg promtintlia, aitemuOiB, CseiMVit 

et approxinialis } declwUa/e Itiiiularc >i!0'J( ,-iilc e.vc'iv'ilii, areaJi- jiaulnhim mrtata ; 
imultt hHftt, elUptioa, linea tn^ma marginata, vim concac'mtcula ; area haud 
dUttneftrnm-ffkiala: mar^ venirale tmifbrme eurvaie t Ai mtperfleie ttrUt efaad" 
mculit, nwnerosmimis, inierdim tulcis dit/j^jna <ii<! !ri't>!s n l oi/fn-tiU'i p'l.vi/i.t /•/ 
interruptu notata. Oardo in vaiva mitira dcHlilius tribus cardinalibua, poilico 
ttma doHffnto, dtuhu ttUerit hmUhu muriuteuUtt difergwmM, ei dtiite bumtof* 
pamUo in$truelm. 

Length of Ucx<^ *po:3lll4ft Ml . ••• »• 16 n. n- 

llcif^tit ; Imgtli „. ... ••• ~- on 

Thickuoa : lici^lit . ..- ... •■> OW 

This species is a typical Car^alU, with almost iimfiiniilr eonrex TalTeSt lod 
oorand with mtiier fine ooiQentrio strin; the thia longish poeterior cririlin.il > 

2 w 
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ponds to a tUde grooved one in tin rif^ltt vohe, and the two anterior aditiala are 
somewhat cliv<'r..'ini>, short nnd stont ; tliclunulartootli is also a- in the recent 

species of Caryatii. The striatiou iu lig. 29 has been made accidentally a little too 
strong OS eomjiaKd with the sfase of the ahell. 

/.'jcaliliet. — Coni:ira]ii:illiani, in a -nliitish soft sandst'me (onn sprrinn"!!) ; 
Utt nulamiingftJiim, in, a dark grey calcareous sheU-sandstonc (two 8[)ecimcns). 
Then tiine apedmeiu from the two locaUtfes are perfeetly identiofll; it ia eridenlljr 
aiaze abdL 

JRMUMrftDii.— Atrialoor and Tricbinopoly gn>a|M. 



14. CzTEEKM [Cabtatib] imsBCiSA, StoHcOM, FL Vllt, Ti§s. 1*2. 

QriA. Utftt mb^qtiadranffutariler onvlata, tumida, cratsa, conceidrice utrktta. 
Wit ice ac poatice triincadm rotundata, ad marytHetn ventralcm l/rciter coiwexa; timSo* 
m&fut paulo promimilu, parcia, oblusiimnilh, npprrixuunliK ; derlhi'iffe rmfh'ti pnt'lo 
enwtiia, poetica fere recta, deiude mb-roiunduta ; auperjicie in gpecimine majori 
laeMaMM ten lamclUtte oamMMM iMatm t twHitapmat evaUi, medio ^ImoIm^ Uut» 
impretta marginala ; area angmta, panlo exetnet^ et^tu hand mmyilMta j deuie 
imutare ab dentibna cardinalibue remote ailo. 

LfHKili uf Uvgeti «p«iuioii ... „, ,., ,^ aUul 15 m. nu 

Hnght i.tk ... ~ », lysH 

TaifkneM : luijjlit ... ... ... ... 

Of the two specimens found one is small and the other considerably larger; 
on thefoimerihftahellnnfacefo partiaUy preserved in Ha original slat^ ezbiUt- 

ing fme conccntfic strioo; on tl-.p second (he striu', whcrn t>een,ai-c lamellar and thin, 
but the shell surface is partially worn off and partially the shell ia removed alt6- 
ftether. Hie fom is ■wty cihafaeteriatio^ almast of a qnadnngnlaT shape with 
loimdcd edges, though if the ?licll was well preserved, the form would no doubt 
Lc more distiaeUy rounded or broadly ovaL Ilia thiokness is great, such as is not 
often to he met with in recent spedes of (ktrgatk. The cardinal teeth are .not 
risible, but the inii,n -.s;nii of Uie ifmoto lunuLir tooth is traceable. 

i<wa/»7<e*.— Aorth-wcst of K.uaanore and north of Alundanai^ooratn, in a 
hrowniah aandsione with nnnaaroaa niiautc, brown oolitic grains i apparently rare. 

AnMofliM.— IMohinopolr granp. 



CYPBiMEEIA. Obiif^ 186^ (vide p. 1B7). 
1. CvpaniBBia akamoa, Porbea. ap.. PL V, Pigs. 21-28, 
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^am>mtU; deelivitat, cndcn infrn m,h,nr, pamdl. adpre»HU, paul.dum escattlta, 
aemae uniform »« cGutexUate marginis anlerioru. IrameuHle; decUntate potUea 
fei-e recta, letUaime cmiata et emt termbufumg angutum obtmm 

formnute; lunula ha:-d dhtincta ; nrm h,>m. propouh ; /itlcris crofsia et UgmtaOo 
prommente; niuu pailn angiisto, rapide <mendeute, apio« obiu»e aeutimmlo t 
JMg airiis mbtiUbut MtmemiMimk ao nmnMU mMi maau profymUt ttd mm 

Lmgili of UtKcit upKcami ... „. Mai-m, 

»«irlil : Icnsrtli ... „. ... J 

TliiikiifM : hoi^bt ... 

Sbtll elongately and broadly ovat«, rather compresaed, thickest about the 
middle, and Oafiag regoluly tomuda tbe attmnated and Bliarp margins (except 
near the area), and nisi f.-m-nri'.s tlio 1n,aks wliirh ;,n- somi-Almi depressed and very 
tslose together. There is no special lunula, but the Immlrur region is elightly oonosre 
below the beaks, fuuSng immfldiatdj Into fbe cam of the aomeirhat inodiieed 
anterior cn-3 : the v«itral mai-giti h al«i «Iiifhtly curved and the area still less so, 
the latter foi-ming thick obtuse edges along the extended area ; the posterior oud is 
luMdly and soamrliat nmndljr trmusated. Tli« swfoee of tbe diall is eomied vith 
ronccnlric stria?, ommct whicli somo nrc stronger fl.an others, but the intcnniied 
sulci are not particularly broad. The pallial sinus when compared with that of the 
next speoias is nanrower, sligliQy koger, and more rapidly asoendiog. 

Awn, — East and south-cast of Anaiiamlv, n n th of Alun lrri.a]M>r)rain, 
nnd south-east of Arrialoor, in a brownioh, or (at the bst loc.) in a whitish &and> 
atooe; me. 

JbrmoMMM.— Triehkopofy and ArriBloor groapa (only ona spedmeii bom the 

lattei). 

2. ClTRiMEitiA Or,T>H.\MT\XA, SMM ', PI. V, Figs. 2!-2.', riml PI, VT. Fii,'?. 1-5. 
Ci/p. testa fere orbiculata, tindique ad margiue* rotundata, declivUate lunulare 
tmiSoiMt ptntUttmn onwoeiiMeiils, deeUnUaie tmale modentt amolmt vmio- 
ni^r's parcis, cnfi's cf. npprn.rhvnfh ; lunid« hninl iniirgmata ; area tonga, margi- 
uibiis aub-aeuiis ac f uteris cratsig cix prominent ibm iiuiruelai calcis iu medio 
eoMMttk atqae matftingt verms mdtque deeHvU, e<mce»irie« reffulariier ao eot^eriim 
^(rinhfh, sfriia autcia latioribua nanii'lUs ad intercalla int/frruplia. Cardo in valvii 
deictm duobm denlibm cardhmlibua dicergentibui peiiitM dinisis, in valca ainisirit 
MAiit, iaUe paaticQ ienvt, /ot»» foia oft t^eri$ duobua auterioribna coinpreaaia ac 
calde promineHtibu9 ttfmvto, iattnietiu; timt patlU pn^trndo, latiiuaulo, oMique 
asoendeate. 

length Illicit ><p<cbM ... — »> ™- 
Hc^t : iosth - ... ■•• OHO-O-M 
IUAmn : W»te 0-44. «r« 

This is (me of Uie finest shells occurring in the Soath Indian cretaceous 
deposits. Its rounded discoidal form, tnth slightly pmninieat uinbouca, thickest 
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in the middle and graduallj sloping towards all tbo margins, the regular striatioo 
intersected by a few die]» r sulci are all most characteristic, readily distinguiflhiilg 
it from till' lust spucies. The pallial sinus is (Wp, rather rapidly and ol/liqimly 
ascendintf from the inforo-pc«teiior end upwards. The bin^e is typical of the 
genus. a3ie right valve lun two dimgiBg pwfeedy divided oaidbal teeih } the 
lott: (wo compressed very prominent anterior cardinal* ami one thin posterior, 
seprnted from the former by a broad but along the ceutn; again somewhat laised 
groore 5 this poeterior tooth ia connected with the broad and thick Ailorom. Then 
h no trace of n. luniilnr trx<t]i, tliough tliat portkm of Hba matgiB is ImNul, but 
it is slightly excavated in both valves. 

The eonuDon Buiopeaai iHtem, Math., is moie oompreaaed; and has fhe 
beaks almost always remarkably flattened. 

I>ocalUie$.—AB«jfaxulj, north of Aluudanapooiam and QamdamuDgalum. in 
a biownijtb, vbitidi, w btniali calcaraoua aandstone; net nre. 

Jbrma/iM^-^Triobinopdy gx<mp. 

a. OzTBiMBBU cam, ^OrNftv, «p., H, IVH, FigR. 1-2. 

W47- Lr,c!ua p8m„, d'OrMg«y, BMtuk Y^. K4«tnU«i pL T, Cgi. MM. 

O'p. fe^/a qnadr,n>;iuh,r!frr rot,,<da!a, rafde hjlata, concentrice siriis nunmotk 
subtih.mn» ac mlci, latwribus aU mtertalla iiUerpoiitk nolata ; imbonib.is obUmui- 
evhB, pmto fnnUtmH,, <Miii«j*; reffwM ImnUmt infra umhonea tix excavaio, 
il, c. u:d,a, armir fvrc rr,!hw.-h, mnrginibm ceterit uniforme cureatU; area irtvt, 
u„ffustmima; cardo in valm dexlra dmbu$ tkntHm dwrgtutHnu omtim, OMtii. 



Pptciincn figured oq pL sril, %, I, 

Htigu i lofA ... .„ oaa 



8|.«im«i figured bv d'Orbigttj, pU ,vii. fij;, 2. 
Vmgkt : imiffth .., ■ ... 
Thickans : hpiglil ... ,,. o-7« 



D'Orbijay gtres an enlarged figure of a small specimen, but it evidently 
represents the .vnn- sp.c:c. as the one her^ described. i*e;fh the «,«Bdneas and 

convestty gemnaUy beomamg less promment as they grow in size, The only 

^roTfit £ ''"'"'^^ ^"^^"y Tlie two diverging 

1";. r ^"''' fr''"^' '^'^ ^'"^ I'^^^-'^'^'^ tooth is tbiSM? 
b a r '""'^^ ^ indirtinctly traceable; the lunula 
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E&IFSYLA. OM. mi^ (Tidepu 156). 
1. Ekvktu ixnamjivn, €MU^^ tp., H. TI. Figa. 7«18. 

1B» JSaCM* liirfMvi% 0»l4te««i Me. Omb, |k m fi- IM, fi|^ Mi Mm. XAlUr, BSacr. Oaiaiw 

K f«n« Oita, irilh ikt gcwMt t^Hfaii k mmX mm ikb «imU aniar to k oanvU M Ml M«h 
ptMiMim df HlheMb VMbiMHi « IbtMlglulik ifc ira^ ■ ^ 

Info mi^fiMMifimjWlBf^tfr opM^^ pUit mimww compres»a, iatgritm 

convexiiueula, ntubimihu^ promamlU, acitis. iiicurvla ; decVmitate lanulare concnea, 
areale tnoderate eurcala ; marginibut celerii wiiforme eancexi* ; itmuia atque area 
pr^miitt marffb^bvt a^tit HevaHtque itulnietu, prima parw, aitem Imga et 
itHguatala ; auprrftrie sfriis auhllUhuH rcijulirlhnA ac sn'oia aitQiislii inferdHin 
nimenma ad iulemalla notaia; aim pallii parvo, kiiuucuh, obtuttUo. Cardo i» 
lUnpie mIw dMoftw deiUUtu oonitea/iftii* qwortim anferioH kt wIm aimUtra et 
posteriori in ctttra Jijrh'a altera craixioii, el iJ'-'ii?-? luuul/n-t^ m c ib::i si'iis.'rn fhnhioto 
aub-obaol^to, fosaa in calm dejctra el denticulo ehngato poalico laterals remoto 
Jbtta Ml Dotoa sinMra oongrueitti itutnotms fulark lat'u, enutiuaoulia, kttud 

Imgtttf kqprtipidBM ^ .M ... „ Ma.a. 
IMgil t tag«h ... „. ... ... 

TUduH* I Mgbt ... ... ... ... (fir-OW 

It is scarcely necessary lo add anytliing to tUo description of this well known 
^peote*. Ilw •hall variM a little in fornti but it is aiwi^* ou>re or lew orbieulat, 
eomettiiMM with oa indioatlon of a qu&dnmgnhr shape. Some spedmens an 
much compressed, others somewhat convex, aad these variations are i q r.iUy 
observablo in our Indian specimens as in the tjpioal ones from Aechen, of which 
I Imd very good examples toe oomparison, obUiiUd fraui Dr. Bosquet. 

Loculi/iet.— East of Auapaudy, north Of Senboinilgllnm, and near Oiapail4]r, 
mostly* in a brownish sandstone ; not rare. 

AfMMliMt.— Tikbiuopoly group. In Bniope the species iqipeara to oooar ail 
tbnmi^ the npfier eretaooous (PJnner) beds of Geruonj. 

2. Ebifhtia FknuUBiAXa, SkUetia, PI. VI, Pigs. 14.16. 

1848. Anmi* Umistdtrit, T*Am, tam^ (hal Bm, Tfl. p. Ill, pi. vm. ty. 1. 

Frif.ft. /cxla fere regalariter orhknlari, valde eomprcaaa, vntbonibHa prndubtm 
lumeftXttlibua, approseuwUis et incurcia; Im^ profunda, angtute oeata ; aiva 
JItrt maiOtfiitu^ fimm prqflmda dtk; tuperftcie coslulia acutit, lenuibua, 
mmmmqmm pmOuhtm iMufafaMt, Mmiwis lamUywmibiu, iaUr^Mtiia tatioriivt 

8x 
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intirnetm. 

Leagdiof luiatarMim ^ «. „. ... flB«.m. 

iw«n ! iraga ... ... ... ^ m.i'os 

ThickntM : bciRjit ... ... ... „, {VtO-MB 

This is an almost p'^rfcctly orbicular ?-iwcIesi, rery flat and nornpressed, 
slightly tumescent at the umboiic:^, which are pointed and strongly incutred, 
tmulhing each othor. The lunula is olongatdy ovate and Tory deep; & eepavate 
area can hanlly be said to exist, the fulcra supporting the ligament lying in a 
very narrow iis-ima with perpciulicular sides. The ornamentation is peculiar, tiiie 
whole Buri'ace hcing oorared with Anvp floooeoirio sometimes almost leniiiftr tl^ 
ribs separated hy hrmth'T interspaces, which are aLf.iin verj- mnnitoly striateil. Tha 
width of the sulci slightly varies, and Uioy are less conspicuous when the ribs 
»tc somewhat undubting. 

Forhes had ^mci this species undor f!ie Tianio of Jrf. len/icuhn-U; but in 
his description he mostly had in view specimens which actually were identical with 
the European speeiee J bis K&nnee to the leeent Jrt. tineia, Pult, also clearly 
indicates this. 

ioca%.— Ninnyoor, in a white earthy limestone; rare. 



8» BasraxLA. j»tnamA» SioUeaa, Bl. YI, 1%. e. 

Height : loigth 

"■ - .„ VM 

Bliirhtlv iiMlw«,i . ««e RM; one or two deeper sulci hcing only 

^bn^aWou.— Arhiiioor group. 
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TV. BuUiffi-^LOSaZD^.* 

All the a,.;mr,l. referable to tlus famUy Inv. an oval or elonjatelv o^al diape. 
beu.g .Una tluok : the mantle has a very large opening ventrally front for the 
protrusion of the fco*. .nd mother large gape behind for the aiphons. the margin* 
bcng nnitcd only for n short distance bcttreen both openings TheditfttJaw 
acparatcd. short, and ,rith fringed orifieea; the foot is •omewhat compmwcl, more 
Cf IMS corneal and pointed at the end. a by«al groove oeenr. Bomotimes on the 
lower side, hnt the byssus itself !s ^ ry i,,r«ly developed; tbo ..pis 



unequal or sub-equal. the palpi long aud narrow, the nixactilo muadai verr 

The sbeUs are somoHmps eloncjated. but mostly of an oval inflated form, solid t 
the hinge provided wiili two or three cardiaaland one posterior httend tooth some 
riigbt modification occmrring in both; the polUal line is entire or Tory sligblly 
iinunted (in ComUwpJwgaJ, aiul the ligament is external. 

H. and A. Adams have divided the shells which here form the family 
GtoawDjB into three families. The quesHm, lunrarer. aa to the lehtioa of Cyprha, 
2*«P"M««» C= CypricardiaJ, and Glossus 1^ = ■B'!rnrJh ni r^ci r-7,a^ has been 
lately ao taUj discii&sed by Desliayes in his 2ud edition of the Paris fossils that I 
can be brief on this subject. Deshayes indndes thoae tbr«e generfo groups with 
CSmUHm in one family, hut corapm lntr c^ref.il'y the shells nnd animals with those 
of true Oardia, there is, I think, sutucicui reason to treat them suparately in distinct 
families. The animals of the Glossidjc oertiiinlj greatly natmble those of the 
CrxMSiOM, but tho.sft of the CA«miDM show in the form of the foot the cremUations 
of the mantle margins, and m the arraugemont of the hinge-teeth cousideiable 
differences, as I had alre-.uly mentioned when speaking generolty the Older 
V£2iEMJ,CRd., and as I shall again point out when I come ti siK-nk ah nil the 
CjXDnox} I think the dwfinctioufi warrant the separation of the two laaiilies. 

On the other hand, I cntkely agree with Deshayes as to hb claasiloaiion 
of the genua Ttapezium ( == Cgpricardia ) , which H. and A. Aflnm« ptnrr' in fli.> 
TdmtSM. There oan, I hcliovo, be no doubt that a veiy gi-adual transition m the 
form and arrangement of the binge-teotli can be trsiced from one genua into the 
other, and the same applies to the fbiiu of the shell itself. Tbus, for instance, we 
luiTO is Oaihear^ apparently the Venermd type without any posterior laterai 
teeth. Glosfocardia has the form of TrapesiHm, but the arrangement of the 
hinge-teoth is sinular to that of Glosem. The various forms of the fossil genus 
FfewWIa again exhibit a gradual transition from the binge of the Glo*sm.t\pe to 
that of Ci/prina, so much so that in sonic instancee, as tiiose referring to VcnieUa 
proper and also to FeHUieardia, great difficoUgr is ezperienoed in drawing a line 
betwwB the. two. FarthMr detnOi on tUa point iriU be aeon from a comparison 
of the dbaraeteciatics (tf the mlottt gsnsa. Besidei -nniona fiMol apeeioi of whioh 
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Am hinge 1m almady beea niiide known, I duJl adi hora « few ofhen wluflli in 

extfflmal form, at least, closely resriuLle ■vomr specifs of Tmpczinm and others. 

Xaking all the reoeat ipecica together there are not more than about 25 of 
them known, indndln; two or three new epedee fWm oar eulatn eeaa. Cffprkto 
U n iinrtiii.Tii form, OloiMts and it=! allii^s mny 1if> cnllc'l inhabitants of tlie tem- 
perate and sub-tropical zones, while Trapesium and the forms closely allied to it 
are niMtfy traj^eal epeetoa. The geographical range of the fSudly ia in ao far 
extcnsirc, but the geographical distribution of the ^inglo sjirtcics is not great. 

The study of this family is more important for the paheontologiBt. Various 
foma with a thin shell and more or less ndimentary hinge-teeCh alfcady octnir 
in some of \W oKL'sr sedimentary deposits; fl.i'v ini<s:ly iirc of iW Traji'-zium* 
t}'pe. The thicker forms with better developed iuiige*teeth are met with in the 
Trias, inereaaing in Tarietj in the Juraaaie depmits ; in the lower eretaoeous period 
forms resembling Glosaus, and especially Cyprina, are still very mtmerous, but in 
tlie uppermost oretaoeoua bods tbe number somewhat decreases, though the same 
fypes of ahell sfall ocoor. In the oM« terUaciaa &e fieinna has already more 
resembbnce to the present one, the number of speoiea again somewhat decreasing; 
and in the newer tertiaiy deposits the generic forms, at least, are almost without 
exception identieni with the present ones ; the number of generic and specific typos 
being hero the smallest. 

X. Modiolarca, Gray, 1840. Shell trapezoidal, moderately inflated, thiu ; beaks 
almost contiguous, beorved; anterior portion of tho shell more compressed, 
narrower and shorter than the posterior, which is obtnaely eaiinatBd} enifhoe 
ooTored with a smooth sliiomg epidci uiis ; liint'c wllh one or two small, sometimes 
almost ohaolete teeth in each yalvc ; muicuiar impressions small, pallial line entire. 

H. and A. Adams (Gen., II, p. 619), paopose a special fiunUy io Feoeive this 
genus, placing it, apparently foUowin- Grar. nt-xt tr, 1!ie Jlfr.^;;: Ilio autliors 
quote two reoent spedes of which the ijpe was described by Lamarck as Modioia 
(rcpesina. Deshay es in his second edition of the Paris fosBib (I, p. 5S2 and p. 841) 
ccitioizes Gray's chis.sification, ar.d attcmpU to prove that then" is uot sufficient 
reason for separating genericully the shells iu question from Trapesium (Cgpri- 
cardiaj. Dcshayes also dcj$cribc8 two eooeoe speeiee, one with two hinge-teeth, 
and one with a single hingc-tooth in each valvo, I ^vns fu-.t iru nrn d to dxs. f luw 
peouluir ahdlsnext to Myaia ( DiphdontaJ and tho fossil I'salhitra, but looking at 
the animal and shells of Modlclarca, the ftnt hdng ehanoteriaed by portiaUv united 
mantle lobes, two short cirratcd siphons, four -ills,, nifodLr'.ind, an.l thr ,'ther by 
the peculiar tnipeioid form, incurred 6ub-antcrior beaks, smaU rouadisb mufcular 
irapressions, I am inclined to follow Deahayea in his statement, that we have In 
Modutarem a modification of the Trapezium typp of .bells. At the same time 
I oannot see how it would be possible to characterize the genus Trapezium, if this 
Should l>e reicunled ^'enerically the same aa JHMioteree and (hfulliophaga ; they 
must aU be kept distinct, and, as I said, when tbe fossil dieUa have been nune 
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carefuUy cxamiaed, dnay mor. ^nm may be added to ttii nbJtaaflj. thowiB. 
n CO ae one of the most importuut, iu ibsail C<HMiliol<^. 

2. tprumrdia, Gu6raager. 1867. (Album piUAmt. da D<pi. d. I. ftttthc. &c 
e^ph.. p. 18, pi 18. fig, 21). Shell olongatod. incquUateral. like a Travezium. 
ioM; hinge with one •trong, recurved tooth in each valve, tk> tooth being m 
the left valve almost dinoUjr undn the beak and in tho right a Httle poatwior 
to It; to oaoh tooth OOnMpo&ds aa equally larrre cavity m ihc ,,1!,* r valve. 
_ Thfe peculiar foim nwmbling Trapezium k disiinguishcd by the simple fona of 
Its hinge ; it is based upoa a cretaceous species, Apr. MrHM<fl. 

8. Anitodonia, Dcsh.. 1860, (Paris foss., 2n(l odif .. i, p. 542). Shell ovately 
ehrngfttod, compressed, inequilateral; hingo with one sharp tooth in each valve 
and ri pit beside it, fulcra distinct, short, thick. Such it the dfatineUT» ehanwter- 
i«tic giv«n by I>e«ha]r«« of a amall £im»U ahell. A. compUxnntum, from the Paiis 
bMin ('««ahl« mariaa inffirieon de ChMooMnr-Vealo"). It is not perfectly plain 
what Is nu ant by the pit next to each tooth. The figon ahows in the rijrht valv* 
A large broadly trianafular and in the middle appaniitljr excavated tooth ja^it brlow 
tlie heak, and is fhe left ttum ft one stronger anterior compressed tooth and on« 
smaller pi)stcrior in front of the fulcrum; probably this is more correct than r\ic 
deeoription ; the miuoulat imjweaaloimi are elongated end palUal line enttra. Tiie 
genend Ibnn of the shell ia that of tyj^ lYapam. 

Faujas-Saint.P<ind published in 1808 (Annales du Museum, Paris, a, 
p. 884, &o.,) a short aoooont oC a fossil shell fitom the tartiaiy deposits of Italy, 
iianting it (Setho (mm idem, Walakeoaer, 1807. JracknoUeaJ. Thb sheUTeBembles 
in ffii-m Aniio'.loiifa. except that it is a little less inequilateral and apparently ol 
very solid structure, but the hinge-teeth are remackabiy similar to tbose noticed 
in the last genu*. The author myn that then ft one blAd tooth in «aeb vdve, 
somewhat or>tji]>rrHsi'rI arid rrcLLi"\ r{l li>\v:irds tlie i,]r;iks, oiit" tiKttli lu.'iiji^ much larger 
than the other; two muscular imprcsaionii and an interior %ament. Tlieaoaom> 
paaying flgnse ahows one large triaogular bUld tooth m the ri^ht ▼atro and one 
compressed, descending long tooth p jstm'ior U> it ; in the lefi vali o there is one 
large anterior and one small poaterioi' tooth, and an additional short compressed 
deaoauHng tooth behind the beak. The dUB^mhy it hoir to eacphdn hi Fanjaa- 

8aiut-F6nd's Filjiuts the posterior desceriJing teeth; if thesi' an' dquivaletil, to 
wliat Desbayes considers to be the fulcra ia Aaitodtmta, in which they are, 
howmr, aaeendin^, we have aperfeet analogy between Om two ahatls ia queatian, 
r\nrl ther rnny sti!I In' refcrjitjle ::j th- same genus. I do not think this to Ik- at nil 
nuprobablo, for the arrangement of tho hinge-teeth in both, Attuodoala and the 
form odled CMko, are in principle mjr mnch flie aana aa thoae of Btfetiiim, 
with n spreies of \vliieh Ciofho has apparently hcen found. However, if tho 
posterior descending teeth of Ciolho are to be looked upon as oartil«^e processes, 
the shell moat be refismd to the coaaaavM ekaa to Bj^kaikt. Ia apite of 
F.-8.- P<5nd's statement, that the ligament is internal, I do not t!itnk the latter ease 
more probable than the former; neither can it bo decided by a reference to 

2y 
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the wllial impwMioii, of which no notiM i» tto in tlie d.aractcriMics giv., In 
the ftgiirr of ih. liuli*. valvf I' ^vould seem as if ft dwp paUial sinu* were mdic^itcd. 
in the left valve cvcrythiiig is qiuto confused. 

Chenn (Hhn.. ii, p. 97,) copiw original cbaractcnslic. or rather 

Pbilippi'« (Hanai)., p. 319), who sav' that thr li -nmc^nt is external; the same 
Mtiuw quotes a species Clotho Faujaoii, but tlio hingo ot the right valve figured 
by Ohenti appears to Amr oonsidcmWo differeiMie tttm tbnt of tfao ongiml 
cpoofes of Chlko; the form of tw, rIhMs abo dot-s not agree. I do not 
know where to find an explanation for this dUcrcpaucy ; iKWsibly the former may 
be a difTerent spec ies, or is it only one of the otimy wiongly copied figoKS of fowl 
shells in Chciiu's Manual r 

1.. CoraUiophaga, Blftin., 1824. Shell elongated, sometimes aub^ylindrical, 
of a more or less thin fitmotore ; binge with two oompressed oardinal and wie 
laiiHll;.! posterior lateral tooth, all teeth beini; more or less parallel to the luperior 
margin of the valve.s ; pullial sinus ^'onorally with a amall broad sinus. 

"5. Tntpezium, M. v. Miililf., 1811. Shell trapegtold. solid, usually with » 
cbaiBoteristic radiatiiv^' striation on tlic surf:u3e; hinge with three more or less 
i-cgulaity (llvrirji < inliiial teeth, the anterior in the right and the posterior 
tooth ill tl«! iL-li valve being the smallest, the middle one in ttio right valre the 
latest, and the posterior one usually bifid ; ^wst^^rior lateral tooth lamellar ami 
parallel to the suiK-rior mari-in ; jKkilial line entin;, truneatcd posteriorly. The 
two anterior cardinal teeth in the left valve are Bomotimes uuiled by a low ridgv*, 
forming so to say one domgated curved tooth, which is, however, more onrrod than 
in Veniella, but considerably less than in VcniUcardia. 

C. Isocuiia, il'Coy, (?) ISli. Under the name of I. vciitricosa, M'Coy 
figures (Oarh. Ihnestone ftasdls of Irebiad, p). 13, flg. 8), a very tumid, cordate 
shell with a few ooneoutrip rlistant constrictions, inrlir-^'.tin'j «:trit,'"s i>f growth. The 
shell ap[)ears i)erieot and closed ; I have not been able to tiud any further reference 
to this shell in (his or any other work. PosslUy it may be an JifmoM^, « a 
C'lr'HoiiiLiri'ft'i, for on pi. 8, fig. 15, of tlic- ';nmr> work is also a species noted aS 
Iwcidia corrugaUx, but in the text (page 5t>) rcferrcd to as a CanUo>»oi'pha. 

7. CtiUoettrdbt, A. Ad., 1864, (Aim. Mag. Nat. Hisi. xUi, p. 807). Shell 
cordate and inflated like in GIo»hm, posteriorly scarcely fiexiious, thin and 
without cpiderous ; hiuge of the left valve with two unequal cardinal teeth ; the 
aaterioiF angularly bent on iiself m the nuddle witii a triangular pit on either 

i^iile and wiMi tViitr prominent cusps at the m'ir^-in ; Ihi: prist r-rinr oljlirpip, rnrved, 
naii'ow, but elongated, and with two indistinct marginal cusps; no lateral teeth 
an piessnt : pallial line simple and muscular impressions semi-lunar. 

There is as yd only i.in> fL-r') valve of this remarkaM.- '.pL-. ^rs, C. guttata, 
known from the Chinese seas. The absence of the posterior lateral tooth, as well 
aa the peculiar onspidation of the two hiDge^teelh, distinguish it readily from 
Glotigiis or feniella f 'ciiiUa, Morton, subg. Anisocardia), but the form of the 
augidarly bent " anterior" cardinal tooth undoubtedly strongly recalls Qlonocardia, 
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whUe the cvpidation wcalU tho equivalent tooth of .Velocardia. It may also 
be worthy rf aotbe ihnt Uuj posterior lateral twth of tlie left ia m aJl the 'allied 
forms of GloMiu timft much uaaOtit and man marginal tbaa fbat of the risht 

Talve. 

8. J&foMrd&i. H. and A. Adani.s. 1S56. SheU trapezoid, inttated, with 
tlif? beaks distant, strongly ia-aiul re-cuned. a U^mental groove uteoding ftom 
each of them posteriorly in a flexuous line ; hinge with thr t. rtli fl,m, lamellar, aud 
amiiged in a line parallel to the superior margin of the :,hcll ; light vulve with one 
^LH- .l .i ly hcnt imterior cardinal tooth, its posterior arm btdug ascendiag and T«y 
promiaent ; posterior oardinal tootb rety long, obliquely and obsol.^1 rlr cross-groored ; 
left valye again witli an anterior angular cardinal tooth, its hinder jwrtiou being 
higher and lonijer i li:in tlie front part which is bituberculated ; posterior cardinal 
tooth doable, boiug furrowed in its entire length for the reception of the &inf?te 
tootli of the other vahrej posterior hteral teeth distinct, single in the left, double 
in the right valve. 

The tgrpe of this, which I think to be a good genua, ia Meiocardia MoUkiaiia, 
Spongier. The geaeml ebaiaeter of the ibell, its tbin riruehirc, and the aiTange- 
meat of the hinge-teeth are quite distinct from those of Glossiu, in which the 
posterior cardinal teeth . partiaily overlap the anterior, which become inferior, 
-while anch is not at all the cbbb in MieieeortBa, in whidi alio the poaterior cardinal 
„(• ipff valve is vri y ilIlT-eat from the corresponding tooth of Glosaut. B&mer 
ill his recent Monograph (Mart, and Chem. OouobyL-kabinet, 1808, vol. x;, pt. iii, 
p. 8. &a.,) only acknowledges two lecent apeoiea, JT. MeUiiami and vulgaria, cond- 
dering M. tetragomt, Zaiwrrf:;!. and Camiugii merely as varieties of the two. 
Although the form of Meiocardia is very commonly to be met with among fossil 
aheUfl, I am not acquainted with a single species which, according to it« hinge, could 
be referred to it. It is also impossible to hit upon ;iiirliority from whom Chenu 
(Man., il, p. lU), derived iiis two oretaoeous Me'mardue; tiio one refers to Jaoe, 
figrataiea, d'Orb., but where d'Orbigny ilgnred an laoc. Onerangeri I haye not 
bi;eu able to ascertain. Tlic liing»tt'i fU .f tl.c- rccrat Jfeiocardite are exti-einely 
t«nder aud fragile, aud the greatest care would be requited to expose tltem ]>roperiy 
in tbsail forma. 

9. Cdi-diodonta* Stol., I^n7, (Laube in Denksch. Acad , "W;. ti, vn!. xxni, 
pt. ii, p. 39). Shell cordifonu, iutlated, with promineut incurved beaks ; hinge 
with two oardinal and one thin or lamellar pocteriw lateral tooth in eaeh valve; 
ligamcnti! :>r kivi- lorii;, narrow, marginal; right valve viitU a strong, grooved 
l>osterior and one oijliquc simple anterior cardinal tooth, the latter running from 
the beak mote or leaa parallel to the Immlnr margm; left valve with a eingU 
posterior aud a thick anterior cardinal tooth strongly prominent above. 

• nif MSS. OD thv (iii3tivi|in<ii and lou^tly uho ud tJic IVIci'j|w>ilft (*f tlu' ttiUii btil* irt-tv pn'|-iiTy.J In' tiu' lo iHfil 
l .-t.tiv my lU^jiiirtun; tn tnilui. anJ it wiw [ who «r^*tl o n.M-i:«iou <if tlir wtwk. itlu'D in IWio ;»ri',i IKW tii} fit^iiil, (!«if 
I it^ liiinrarcil 1>t, UiirBei, Bakul me t« vmuiiut t« liie pubMatUoa of injr Iksd. Thig lacfl itliuuM iiave bwu attwd. 

\:<r \n TO.nl;. iiuMiitod d » >whw » i> wwM vg t v u m if Oat scvUm M Iim 4op» witbaal mj itmufg mb tha 

BiMtwiljr lur it. 
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Only tlio type sjuoies Card. Balinenm is sufficiently w«U faunm* it i« a jumnie 
form; but it seem, as Mr. Laube remarks, very probable that some more species 
wlU be Bliowa to belong to this genus j be alxwidy quotes minima of Sowerby 
m l hoc. gihhoxa of Miinster. The mteoeoos fbrnstion «itt vwy IJkdy ham 
also Its oontributioM, but I have not como across a single form from tertiary beds. 

10. Olemu, Poll, 1791, ( Biwardia et laocanlM auctorum). 8b«U ventricose 
conccntricaUy striated and covered uk flpJdemiis, beoks dtttant, rtron-ly 

mcimrai and bent outwanls, a ligamental groove cxlcudin-c fmrn ihcm posteriorFy ; 
lirage with two cardinal and one posterior lateral tooth in each valve, aU anangml 
paraUcl to the hinge margin; right »h« with the ropero-posterior cardiwd tooth 
long aiid imperfectly divided hy an r.hlf.iue furrow, 11>e anterior portion being 
•Wted from the angle antero-inferior cardinal tooth by a deep longitudinal 
51'. ? ^^'^J^ Ii«t«o.«tp«tof oaidinal tooib long, lamelliform, aim- 
£1!^^!,'"* I' ''^tero-inferfnr c.rfu.al ,nor,. promioont, both bemg Mpa«ted 
from each other by a long groove, the latt«r also k divided hy obliqnn ft,rrow 
m^tvvo parts, the >«tari«r portUm po»e«fag below a snmil pk for the lower 
to^ of tl,.. n. .t vah . The only knon-n recent species i. fl« wdl known 
Gb^us ri^ocara^j cor. Lmnd; it abo occurs in the European North 

^l "Tffeir 'T'''' ^* '"^^ wious'fonna described 

under different name, h.ve lately aU been identified ^^•ith the ,eo»t q»eiei. In 



, ^M-h ^fld exhibit an arrangement of tiie hi^K. 

teeth Identical with the type species ; and mitU flue hw I^TdL™ «! «3 

w m tue neatest approaching to the type. 

Having thus to deal wiih a siasls anw^M nf — «— •* 
is easilv settW rv.,. u n . "pwitt of the genus, its notnenebtttie 

Lin^TT' 'i:^ «•* ^"^^ 5* b« with the chusificatory Lwt erf 
was included in what Klein „ ! *™* Lump's CAowa cor 

-heu a. «^^«:iS*^':rt::;d 

distinctly generic name together with a t^^T^. ^"^^ 

' of Liua^. but the i^^^lT^T'^^^"^: ^^'^ 
»«nithiy to these faote we cannot wL r T^^^^ ^'^-Wfy thertriotert 

andxnl&i, by Schuhmacher^«cB««a «««««<r/B:ieL'. 
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nan,o Tsocardia must be regard, .! as ,v.n ...ymous ,vitU Gray's Acantkooardt^ Cto* 
T^lT' T'^ tguml by the former a. one of the typo species; the otter t«o 
flf Klein 8 figarei iffU m^j adoH of any ndioble identification. For T»lmt 
reasou Romer (Mart, and Chem. Conch.-kul,., vol x, pt. ii,, p. :,,) inereasad 
tlie number of ^aouyms by proposing ia 1B09 for GIomu* oor the name 2Wfo^ 
Mrriis i» is Nally diOenlt to mdenbind. 

11. Wo.socardia, Stol., 1^70. Shell elongatcly trapezoid, sub-ventricosfl, 
conccntrjciillj- striated, bealu tumescout, obtuse, clou together a$ ia Trapezium ; 
liguuentftl funow nanow and lon^, as in hinge with two cardinal and 

one posterior Lntcrr.l fy .tli I„ <,:,rl.. ^;l!v<,; the supnr.n.in,sterior cardinal teeth 
generally are more or less distinctly bifid, at least the one ia the ngbt valve, which 
lias anteriorly a thfit, anb-ohaolete prolongation bent downward ; it is npuvated 
from the inforioT cartlinr.l and bluntly tnlicrLular ( r.rili by a deep sickle-slmped groore 
iu which fits tlic similarly shaped autero-inferior cardinal tooth of the left valve j 
this tooth i« provided on llie c(d« with two gnoves, their diatanee being equai 
to the width nf the pit into which the antPro-infeiinr tontji of ri-lit valve fits. 
I consider aa tiie type of this genus Cgpricardia obeta, Reeve, (vide his Monograph 
of Cypricardia in Ooneh. TiBim., Tol. i). My friend, Dr. J. B. Baxter, has 
collected a few vulves of this rare sprcnrs at, ■Parkley Tsknd nc-ar Vori Loiiia 
(ilduritius), ilic locality of the species having been previously unknown. In 
ganenl character this ahell doaely leaemfales a Teafetkm, being elongated 
audhaviiii,' iV.v Lrnks close to each other, but it h.is r.nt \U? cLtu-aott riilir radiating 
stii*e of that genus, and the hinge shows most marked diflerences. The 
two oardinnl teatb and the aomawhat nmote posterior btenl tooOi readily indicate 
a greater rflrttion to Gfosaua than to Trnpezium ; and tlic antpriorly prwluced 
and dowuwiiid bent portion of the upper cardinal tooth of the right valve places 
it near VenklUt Fmiaa, Mori), while the sidcle-shaped fbnu of the aatetro- 
infevior tootli of tlic left valve di<;tinrri!ishn-; it rrjulily from that p'crms. 

^Luocher to pical species of Glotsocardia is the tertiary laocardia snbtrmsversu, 
d'Orb., (see Hflmes' Moll. d. Wiener Baokans, Tol. ii, ^ pL SO, fg. «) ; it 
differs from the rcrfnt: species by a distinctly mai-ginotl hiniiln, and by being less 
high posliiioiiy tixan anteriorly. A third species apjKjara to be Zittel'a Isocardiu 
pioHidortata, (Bivalvan der Gosau^geUlde, Senlcsoh. Alcad^ Wien, vol. zziv, pt. ii, 
1865, p. HO, pi. 5, fig. 4), though it also cxhilnts great rrlation to FetticHn 
proper. Cffp. crawideniata of the satiie an*. Lor is a!->o doiibtful. There will no 
duiibt in time be savaial other fioSBil spc(-i>'-> skuwn as belonging to Qlo»aocardia, 
when their hiage-teeih ban been oareAiUy studied and oompaved with the tjypical 
forms. 

12. Feniella, Stol., 1870, frt»&i», Morton, 1831, Synop. org. rem. of the 
crct. frrotip of U. Siatfs, p. C7, not id. Dnpotich., 1?29, Alder and Hanclc, 18A4, 
et alii). Shell vciitrioyse, inflated, with llic luaiks outwardly inourved, more or less 
distant^ a long nanow ligamental furrow runnuig from them posteriorly, situated 
ftbova atnmg fiUoia} Itinge with two ^a l^Mli^'n' and one posterior lateral tooth in 

2s 
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wob nits; right valve with the supra-posterior cardinal tooth, generally bifid 
anteriorly with a hook-like downward bent prolongation, infero-anterior cardinal 
smaller, lamelliform, or mare or leu tubercular, separated from the other tooth by 
a mora or lea lunjiontBlIj exteiidiag floznoiu groom into lAidx Una infero^tetior 
cardinal tooth of the left valve fits, iho ^tipcro-poiteiior of this TSlre it 

moderately prolonged, single or indistinctly bifid. 

TImm apfwar to lie three omnewhat difllmnt finrna beloDgb(r to this geam. 
Morton (loc. cit ") sny<; of Fenielln, " \nn^ with three robust cardinal tet-tli in 
each valve." In the type speoiee, K Conradi, which he figures, the anterior bent 
portion of tiie oapen-pMAoloir oudiiial tooth of the light vdvs appean to be 

I nitlicr strondy thickened at tlio eiul, and the other cardinnl tooUi below it has a 

I distinct projection to meet that thickening. The cooaeq^ueuoe ia, that the groove 

i separating the two teeth and the oorretponding tooth of the lirfl valve are more 

I or less distinctly ilividf d into two pits or teeth. Tins is exactly what is to he 

, alree^ obeerved in the jumssic laocardia cordaia, Buokmanu (see Denksch. 

1 Almd., "WioB, voL xxvii, pt ii, p. 41, pi. 4, fig. 1), and the form of the shell as well 

I as of tlu! hinge of leocnrdia cyprinoiden, Braun, (in Bandberger Conch, d. Mainzer* 

, Scckcns, p. 316, pL 25, %. 2,) also appears to oomapond well with Horton'a 

type. 

^ 12./ Tn some other speoieB. for whieh Hnnier-Chalmas (Jour, de Condi,, 

aer., vol. iii, 1863, p. 888,) proposed the name Aniimardia* the hooked end of 
the snpero-posterlor tooth qf the right valve is very little, and the antero-inlerior 
cardinal of the same valvo aouoefy thiokoncd on tlia hmer or upper aide, exeept 
very alightly at its base ; consequently the groove separating the two teeth is more 
; oontinnons, and the corresponding tooth of the left valve is flexuoua, being oon- 

I atrictod only in the middle. The type apedea which M. Ohalmaa deaeribca is 

Jm$ocardia elegana from tho Kimmeridge clay at Ilnvre. 

Several cretaceous species which I shall mention subsequenay also belong to 
j this group which, as it mosfly indudea amaU JbRua with rather 'thfai aheUs, may 

I bo retained under the ?iih.;:oncrif! name AnUmcardia. Deshavcs' Cypric. 

neulmtgnla aud isocardioide$, (I'aris foss., 2ud edit., pi. 07), evidently illso belong to 
this Bub-genus. 

12i, 7-enUicardia, StoL. 1870. This is suggested to inoludc a third group of 
the VenuiUa type, such as the oretaceous C<tprina bifida, and possiblv also C. cr<mi. 
of Zittel. and our r«.. n. sp., or the tertiary 'dfpHna imnida 

. 01 Jx yst (Uelg. foRs.), and very likely also the jurassic Cypricardia eonmnmtot 
Beshayes. and several others. AU these species are charactcn/, ,1 l>^ a strong, thick 
shell, of large siaa, the aupenspoaterior caidhial teeth arc as usually more or less 
bifid, the one m the right valve with a very easy curve at tha anterior «nd. the 
antero-inforiorcarduM^ teethe both valves are kofr, fl™,om, .nd thrir posterior 
(aula an m both caaea atnmgly thickened and tubercular. Tim distinction fi-om 

« Pollfq,, (f.Bne Kimm., ma, pp- 83 ■.«■< 71 J. in tk.*A\ a, . . „ 



fi«t b« .iwn«rt, ^ ptHW^ It. 
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typical VeuMh nw^n rather constant in aU the species from various formations, 
but It seems iiardly suflScifint to bim a geuerio Qbanuster upon} I iball. Uianfoie. 
retain it at a Mh-genm only. 

Tlvus comparing the characters of iho vnrinus forms of FMMfa iriUi tbow 
of Gtotnu, or Meioeardia and Cardiodonta, the di^'wenon an IwdOy' seen ; 
oil fhA ahel]«, no doubt, Imloiig to tiie nme type, bat the arnrngoiient and 
form of tlie rai-dinnJ fpeth pr^-sMt rcmarkuWo aiul cynstuut distinctions, I will 
jwrticularlj- mention (Jloaaocardia, because its upper cardioai teoUk are almost 
identical with thoMi of reiiMla^ but wMo the antenvinftrior too* of «he left 
valve of tlu- liisf ;ycnus is horizontally pro]nii:r<*fl und flesuons, tin' =;iinc tooth is 
in Glostucardia recurved downwards towards itself, resembling that of the leoent 
Oattocttrdia ; and again Uie oomqHmdin^ tooth of the zi^ val^ it In Vr^« 
always elongated and attenuated in fronf, wliile in Glottoeariin it is tobensukr, 
separated anteriorly from the margin by a deep groove. 

yinUBa forau, aa regaida flhape, a traaritioa from VrapeOam and OUmn to 
Cypr'ma; llm only LJimn-rnce beiiiL,' Wv.xi. in tin- ]ati(<r tlirrf is .separate tooth 
present in place of the sickle-shaped end of the supcco-posterior tootk of the light 
Talve of ^felte. 

Conrad (Am. Joum Condi., vol. ;i, 1866, p. 103.) says of Vemelta," 9. gmta 
unknown in the tertiary." Prom what I bare already stated, it ia nnneoewaiy to 
wj that If T. Oonrad'a atateraenta in oonflning certain genera to oerbdn fbrma- 
tion? havH no foundation whatever. Veniella, as restricted, and the sub-genus 
Aititocardia, (and probably also VmUieanHaJ, oertainly oeoor in strata from the 
jonaalcs up to the upper tertlaries and hare their aoBbgae among recent ahelb in 
Mehettrdia, Callocardia, and OlossocardUt. 

18. G'owMMMKiit Qon., 1609, (Am. Jour. Con<A., T. p. 48). Bbell sub-quadran- 
gaiar. moderately tnmid. angular along the region from the healc to the infero- 
l>osterior cml ; musculnr impressions mai-ginol, pallial line — ? hinge in the 
right Talve with two prominent cardinal teeth and a long antericnr lateralj parallel 
with the hinge margin ; type O, itffiafot Con., Jhin eretaoeoua ladn bf Vvw 
Jersey. TIk- • xtemal Ihiim of thil ifaell leaeraUea VarieUa, hut tin binge 
to be very ditl'orrnf . 

14. Ci/prina, Lam., 1SI2. Shdl UOre or Iee« inflated, cordate, with the 
valves uniformly convex, or along the posterior margin carinatcd, ligament cxti nsal 
placed in a longitudinal groove and supported by more or leas thickened Mem ; each 
valTB wifli three oavdinal and one poateirior lateral tooth; in the right there u a 
strong, generally bifid posterior cardinal tooth, and (wo anterior cardinals {ilaced 
somewhat obliquely one above the other and connected by a low ridge; both 
these teeth era highest posteriorly and attennate anteriorly, and a slight ridge 
Mliieli continues in the latter direction bounds above and below an obliquely 
extending groove ; in the left valTO we have a long and thin posterior oardinal tooth 
and two aatetior, placed ahnoat side by side ; the iiitt (or middle) one ia pjnunidal 
and laterally oampnani, being alietcibad in a auuce or leaa Terlioal direotkm; the 
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moat antnior !• rab-tr^onal, atteniiaiiD^ towardb tiie front; a low ridge mns from 

tlip (np nf tilis anterior to tiie buso of the middle cardinal, dividing (jl<l!nuely the 
great gape between them in two pits into wliioh the superimf osed aaterior "^rrtinal 
teeth of the volTe fit. 

Tliib ( xijlriMritiui. of flir rektire position of tho hinge-teeth readily shon-s the 
great similarity existing between the pcesent genus and Fimella a» alzea4y 
indicated. 

Only one recent siwcies, Cffp. UlamUca, is known ; typical forms occur in the 
tertiai7aiidoretaoeou»bed»; but whether any of tht inrnssic and older C^prin^ 
mlly belong to this genna has yet to be satisfactorily ascertained. 

ll<i. Cicatrea, Stol., 1870. I propoae this name proviMonally only as a 
sub-division of Cgprim, taking our c-iT'tsceotw sppfics Ci/p. [CVc.'; corrliaUg t\s the 
type. Thefhnn of the shell is distinguished by its remarkably sharp and Mgh ridge 
running from tljc umbones to the postcro-inlBirior end of the ahdl; the Italia ate 
distant and strongly incurvetl, and frmn each mns pfvsteriorly a mllior short but 
deeply bifurcate groove in which tho ligament is lodged. This rery much recalls 
some species of Spimda, tat thera aie no i|ie<^ flilora; the Unge maigin "Maw 
the beaks is entire. Thr posterior canlinal teeth arrrathcr n,nT:.w in holh valves 
(while in Cypnna proper the one in the right ralvc is very thick and bifurcate) ; 
the two anu ii 1 . andinals in tlie left valve aie very large, the same roperimposed 
teeth in the right valve, however, m ry small; fiie niitrr^or muscular impression 
is anteriorly margined by a sharp ridge. The form of the aheU etionglr recalb 
HemicanUHDi. 

The principal peculiarity of this perhaps new generic form is the presence 
uf a deep bifid ligament groove and the relative proportions of the cardinal teeth ; it 
renuuns to he shown bjr fbrther discoTeries whether these characters aixj connected 
with the rei^nAril,!,. <.,,i,b.to and elongated form of the alieU, and whether they are 
m other forms constant. A spedes that likely belongs to it is d'Orhiany'e 
cretaoeons I$ocardia pyrenaioa. 

15. C;,pn,mp,h, C,>iu n<]. 1869, (Am. Joum. Conch., v, p. 101,) is ebanu». 
teriaed as et^uivnlve. two anterior cardinal teeth and one very obUquc tooth in 
the riglit valve, pallial Ihie entire typo ArteviU elliptica. Smith. Joum. Geolo- 
gical Society, VH, p. 15. figs. 2-3. I do not know the species unleM It Js Idieved 
w be Identical with ij^^X, c^f.,g whioil dees not Mem to 

wthiMt any pnrtioular distinctions from d/tlierea. 

^^^U^XUCS SPECIES BELO.NOING TO tJlE GLOSSID^. 

SMr wuDh raodiia to 1» done fc, the fotailjr. 

A^«I.p.a,. of !i„l. ,.„n..,„nc. i„ .,,..1, order tho Bp«i« hm mmmM. 1 AM 
M«W the arrangement o. P.ctet a^d Campiche. i. o«Ur to fi«ilit.ito ««" 



th. ' ^""opichB. m «id«c to fiwilitiite «oai|Mu»on. •dffioff in each 
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I-IO. — Cfpfhui Bemevit, Iji'vin. ; C. Mureomiiiia, l,or. ; C. fMfi»je»inmi, Lor.; C. CarUnai, 
•I'Orl'. ; ('. r.\'].v ?i:,.'A!f, ./uir,> iiv?, jKiiformit, owl Otitaiit I'lcl. and Cam)).; C. JSia/irr, 
d'Arcb,; C. seetitt/ormii, Sbarpo; — except tb« ia«t named ipociaa, which ia to ail apfmunee ii 
tnia <ifrixa, iho otben an m^loiowa Inn noKW let* imperii «aBto wUok 4o mtidnit cfm 
gomgfc ganano datenniaatioD. 

11. — Anmrnn, P. and Eenev., w twobably a Cyjiriaa. 

12. — C. ^l!ly^iu:f^t, Sow. Pictetaud Campiclie (lot. cit., |>. 221, Jci ,i ,:i ■. ,te a good dofll of 
aUendon to thu intaiestin^ species which, they nay, th«y had compared witli qievimeiu fhnn 
NilTreandSoniMffo; tliey identify it with Lcymcri^'E nnd d'Orbifny 'a AigwMM. I am 
aony that I bave m guwl apeDiatem tnm eithm of tha loealitiM to tmfm, hat there i» cetUUtjf 
B diicrcpnncy in the flgmct, which ti worth notioin^; <br nnhaa it had hten explained, it ia 
iilmost iiiipoEsibU: to arrive at the i<roper ^ncric detonnination of the ebcll, though the •iwvifii; one 
uwy ha quite correct. Sowcrby's original figui-e (Min. Conch., pi. C5,) ahou's in tlic left thIv^i 
(hrt« cnnlinal, one lanular (or perhaps anterior lateral) and one posterior lateral tontii ; the ai;'huT ^ 
daanripiMn dotaaotghre MexplKnDtioB of tbii, aiul it ia almoat earUia that tlien mntt be imiw kind 
of ndafadn hi tte flgore, In ii doea not emtafn n i with any teomi fenoa of the VSlTSXAtXA. 
D'Orhigny's fii^iro of a y-iwi nf Oir cS tV:c riijTit v.Jvv i» ;;'-.m imf i-KlTiri.:nl to clear up 
tbe matter; the;u luvu uiiJy Uvu divtr^tui tiirJiu.J :o.±\i ; llvj Livci' uuUiiji' liiyit he wai>tin>* 
if the ligure be intended to represent a Cyprina. 

IS.— mIraU, Sow. Ih« or^gi&al flgnn of the lefl Tolve evidantljr mpnatDta a fom of 
fmieOt, nuulfy, tha anb-geima TSntliaanNii. 

1 i-l'i. — C. iamrttaU, d'Orb., and C. khoJa»i, P. and Rout. 

lii. — C. ctniifi/rmii, d'Orb. The Itgriire of U>c hinge of the l«ll valve is not (piitc eompluti-, 
bat it clearly sccma to indicate a si^-. io f'ttiiella, perhaps bvlonj^iog to tlu ili-;^. m.^ Anitotarilij . 

17. — C^. rtyaAvM, d'Orb.; tbeGjfui«of the hio^ of tlie httt vulte «i:«om im{i«rrect, unlm 
it MfnKDti a apeeiea <f OmiMNilB, aad avan witii fUa liie faaitioiB of tha U4g|a4ctth doci not 
i|nite agree. 

18. — C. qmirata, d'Orb. JuJ^'iu- from d'Orbij^ny's figure it may be a form of Tmietta, 
hot witJi cnorniomly »t«>ng cardinal, and very sci.ill ]■..,:, rlor lateral teeth. 

Gainits (UnadenaiKUlg«b., p. 150,) idenUfieii with it hia Itofardia tretacea, a view which is not 
aifperteil Igr tho <hicripti«n and AgnM given of the lo^t named i^peci^. Tlie lame anthor olao 
4|Wtct ft ^ani a fatvnla of Boaaa, Mng jmbBbly id«ntical with C. juatlraia ; iUi» teem* rtill Icaa 
protalll*; hat, of ooorso, it is yery diffl^oit to judjje from ligurca of very imperfect apcdnwna. 
We have E<.'V<:nj1 t,pi .:imtinE ot Crelnits' /. CMfacM hi OUT fioUcotiaB. bat tliqr ai« pttftctljr iiianft- 
«i«nt to «Iear up tbe doubtful pointa. 

U.— 0. mttieimiu, Ag., »|>. Judging ftom tlw ialklad Dim and appoNntly tKm teatan of Ac 
JmII I ttAtlr Hat apeoiaa jwobaUy an Jni*oeurdi<t, 

iO.~><K MMofa, Sow. thia ii a typical JnitfOmSe (Ftrnt^). Soworhy giwo tha figon of 
tht left valve, and I have examin ttLf ]HTfcct liing« of llic right v.ilvo in our own mlli-ction. 

21. C. Ftrghtoni, Salt. ll«icrciiOC i» made to the presence of a lateral tooth, but the 

audinala an not pointed out. 

»k— e. fMoM, Sbarpe. 0«bb (Fno. Ant. FbiU Soa/fte., Jane vol. viii,i>. 173,) 
mbatitotaa lor tfaii name 0. Bttrpmu, tbe nnno C flottta havinf beta alHady IbimaHx appliol 
•y .rOvM-i^y t . R.jiuer'g .jura*8ic Cfef .V"- ;.■'■«<»*«», whiob ii UtalaSed with Ooldfttaf' 
tenvi leMHulria. It in dilllcult to siiy winch ui^iav will stand. Ia ll«iner*« filfttie of a eiiat 
the number of the ribs i« evidently cxaggvrnUd, it amouul.t to about hiiti .i I .n. Goldfuse' 
figanoC a iaffc vnlw, il' comet, wpwaanta an Jmuetanii*; thus Sbarpe'* nuavc may alter aU 
a«t nqniiie to he changed, bat nnfeftnaataljr tbe Agvn and doaeription wUch be givci «f hi* 
apcdeedenoteDovof a generic detoaiinafim. 

9a 
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ii.—C.oiluMi}.i,<VOT\>.,i»nr<'iiliearJi«. 

U-C. lJjcnen.h, d'Orb.. .pparontly behnigt to tUmXU iMb.g«IIW> whicb cK-lo, mn.M.<-n 
^.pcun. to U «api it 1 1 v tUe spMsiBW BgmA GeliliU (KkJlDgwr-. *«.. pL li, %. IS), 
tmder the nwBo of rvtlmia. . r , « 

«5.M^. JMmi, d'Orb.; C. JnUminm,A'Oth. (GnmltUa jMiAwte, d'Arah.); of 
nrither of the specie* are the bmgw kuMva. • 

27.-/ C. d Aroli. flib i. ■ MBUiWiItt tiM»ie^ Iwviiig BUflh of tl» r«nii Md 

^fcwactcr of a Jhncreiiia, but it could also Ik- a VeHiella. 

e9.29v— C. Jfemelitma Mid C. iiUermeilh, d'Orb., we perhapis VeitUicatdM, M the figures! of thu 
OMte onlf dww two cwdwal «Mth. 

3(>. — C. coHxArina, d'Orh., i& an AnuaearUa, 

31-37.— C. Coniaceuti; Co<i., C. o/oitj.j/a and Roftm, d'Orb., C. CairfJ wd Sfy«nfi, C«<|., 
C BitqueiiaHa aud PraftacialU, d'Orb., ar« all as yet very imperfectly kn nvn 

Sa.F-^. tordaia, Sharp«» hw muoti mow tho type of » Cargitlii than of anjr giiuis bcWnginff 
to the OumtDJK. 

39. — C. oriicHiirii, H i'nii,, i» vory likely an .iniMttrim. 

40.42 _(7. V. erauidettaU, aiid CfeUdi/ormt tX Bittol ill Monffto TmMas Iht fil* 

nnd ]>i«1.ul>lyabiithBiai!«id belong to the mb^ui r«M/M«nfM, Mtd the tiiM b perhiinwi 

4J. — C tftmii**tm, Bm^ nnaertaiiL. 

( l>^.^-Q)»riMmiteiMC«rdiMMid«^^ am alnortm^ knom bf tbair 

namirs, 

4li — C. Uttaeea, Zittel, is vither a UiiitUttlt* r«i|w»nfi«; tbc Mltttior twth me vsk wlB- 
dent^ oleviy dmwii to dteide oa this point. 

47^9._C'. MearhaUt md /iiy«MMd£s BSm., and C.jira<rael«, Bet., an .only InuHm 
from imperfect . .is ; thoy all haTo tht gncnl fomt of 3Vy«tjH» aod of tlw axberaally allied ganm 

G/ouucartlia aud f enitlla, tM, 

W.—Cfp. Falimtk, Lofiol, (MM. Sd. Sidhc^ 4* ear., lSM,f. 84,) haa tlia eKtanal form 
of a GfoMocafdi*. 

n.—jlpriear^ tarimfa, On4r., vide p. Iti5. 

54-56. — laoeardia .i'l . m,./- .v.vi>, f Cunnni/a ap\itl .f.,iMv'.\ / = /. jaHltiaa, P. and C), /. /'«/«»- 
^MMiu, P. and C, /■ piitiuKi/a, Leym., /. MoulmeUmi, P. and C, and /. imgHiaiu, Phil.: 
of Bona of thiae aru thv hingi!-ti«th known, the *\\v\\* havu thu general fbrm of ^ d a i i a a afd ta, bat 
aaaw of then aic so thin that tbey coold moreover iDdicoto apadeo of Ckmijv. 

Wj—t.timi(i4, Son-.; this is atneet the only vixciea arlueh in general diaiaetor wry aneb 
spproachce the recent Gltmtat n>r, 1i ir the tu.itli tlic right valve ligiircd Mema to tbongh 
icaperleut, to indicate by it« ^nitiuu rather a t'titklla ur A»i*»9ardi» than a Gioum. 

hUMj—L crypioeirmi, aUifa^ anaHiadia^ QmaaAaeaett, and XtntutMm of d'Orbigny 
aw all impetfeetly Inown. 

fSi^I. pfttiultei, d'Orb., may, as already menlionod, belong to the «iib-genu» Cieatrta 
of Cfprina. 

G4.G(I.— /. losgiroitrU, &dm., ( = J. atastunt, d'Orb., and Cfp. £«iugi, d'Aroh., and 
>^l. trisooa, Rom.), /. ervAwfa, eoldfc, /. laryMi, Baa.,/, btrndatm, RSn.,/. /gyaunr, Bse>, 
/. Modis&ui, Nils., arc only known from imperfiKt ooala. 

TO-— /• ffaliciiiHa, Alth., Ims the form of a Cicatrea, but the htngr ia not knowo, (vide Favre, 
I>c«cri[.5 1. Miili. l... :„ du LcmlKTg, ISO'J, p. 1 1 1). 

7 1.—/. th'j-i^HtiJral«, Alth., rathor n(>|>Mn to he a cast of a Cardiiim tiiun of any eiwoiee of 
Glowom, (vide Favre. I ^dt., p. 111). 
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74.SI..— Coquand (Manog. Ctago Aption d« I'V ^— . iMJi . Ilia ^ j tt 

following :~Cyflri«a esp.u.a. ft n flf^nST^ ' ^ ' ^ ^ 



uBoe^C**^"''**^' {Albu- pdto. de b 8«tl«. 1867. pi. 17. 2-3) ; 

exteriuilly ajjrco witli Glottut. ' ' ' 

ft»slM,r«acfM by Bi«hwald from mliMo.,» dqn,.,.w, (iUd. p. ow, ^c, .vc); of aot »ringl. 
•JHMues, bowevfr, Imvo tlie hiiigo.t«eth been cxamioed. 

97.99.- C=Qy,. Sow., ap«d MUUer), C V^.£*,i. {=Cjf. Lig^U 

.1 Oi l,., npud M ullcr), and Cypd,ar,li« r«3aU arc HMotioMl w hmt by Dr. Bonnet fnm tin 

Storing'. B«<l«tT.Nederl«Bil,pt.li,BB„h.«77,37s, and 3S0). ™«» iw« 

\m.\m.-CnpTiHa ICkaUti, IraptzcuUlU and Cffirkardia Thnit,,, ; I,»e<,rdk 

«j/<i/i*a, nrglt^h,,geiuliMa ,nd aie d«M.ribed m near sperie* by Coqu.od 

<ron> tbc Provi..«e CoDsUntlM, lookb^T « Umm fi«. « coiid»lo«ie>l point VNW thv ■» 

wtiirccly world nxordin^, 

(CnmMlu idem, AltkJ dwcriWd by Favre ill btt dantyt. <t. MoH. Cm*, de L«iiiba» 
WCT, p. 109 { botih hmra fem of Trapcinm. 

Prom AniiricB the folio win;^ are recorded by Me«k iu hfa dMck-Jfat o( onlaceiWI J--"- of a« 

United S»at<* (18«t, S mi til. Mi»o, CoU., No. i?7). 

1 i';,.— 67w«< MoTioHM^ ftuMUmi Omnffet 0»bbj «»9>nMM aad «mA «»f 

Meek luul Unydcn; fcuilia 0>»ra,li, Jlort., T. inaUh. M. and II., 0^1'..:... M, /'. Morloai, 
M. and H., V.mitHmida, M., r. rAemlviJea and Iraptsoidea, Conr., F. <r/>on<i, G»l>l., /■'. Lupiami, 
Sbum. q<. ' 

i 20.- Conrad in (ibi Chock-iiet of eocene foMib (SuiUu. Mi*c Coll., No. 800,) qii»(ca 
QlFM« ^MMfa freoi «btt lawar eoceae bodi irliieh Oabb and otber seak«jiU jinnouige t« ba 



lOT.— IVigwirlaM MriWu, Ciabb, Pal. Calif., i, p. 170. 

\7S.~Cjj>ncardia tetam, KKmer, (Kraidqpb. VOB Tcui^ pk 50]j Unga not kaaim ; Ua iheU 

ba>« tii« ap)H.'aranc« ol' aii Area. 

1S9. — GoaiotoMii ittfala, Conrad, vid«pi. 101. 

SchafhKatl (Siid. Bayw Letb. Oaoen., Vm, pp. ftOft md SB«|) bak « JhMn&r «r.n a»d 
■ QjMTM WKMbafa, but whotbar tiioBs inauffieieiit cm(« to wbicli tbcM imoies hare bwn applit- 1 

Me tT<>taftKM;u y.x 110^ fli.. ;n;!'iijr docs not (lav. 

130.13;t. — In tiio Soalh ludioa crctoceoui depositif five specks of GU)Ssir>.B.i)^ac; nmve- ol' 
iban were a«tMed by Ptaft Forbe^ for Iba oaly ipcdM lAkh he docfibM an tmu^6m tMa^tfu 



lua l'ui:taceous rELECvroDA 

Mil Cfrom^i) p. 7S). However, of the fire BjH-'cies whk'li I have lo mention only four nrc 
Htifliciently wi li i'r(T-:'rvcd (o atiinit of a reliable Aetrnmuia^um, FitUlia (FtnUietnlM) o6lmncala, 
f^prim ^irittiaaa luaA crktata, and Cfprin» (Cietktt/ eoriUaUii onofpraM ippinuUy Iwlinig' 
\vg to n»f*ibm n otAy known from « nngle imperfeet vmlve; until better •pceuDcna bm bean 

(liscovumt it would be ntii li" s ( i Wrxlen onr litemtnre with names which cannot have any TiJnc 
i'ilh<>r I'ur tlie s««>U>!,'ist < r [ alu- uiologint, but wrmld "iilv ri-raain a piizzlv to tlie conchologirt. 

Thus, looking at tho famil; Olossidx, as rcprc^enUxI ia cretaceous rocks, wc 
And » gnat nnmber «f wdl dellnod apeidM beilongiiig to VeiUelht one or two tunf 

be Glossocprcliti' niu! fi few belong to Cyprina propt-r, and its sulj-^onns Cicairea. 
Of Glotnu itself not oao species is kuowa witli certainty, but that form of shell 
does oocor. P«ir spedesalao externally naerable TrapeiAm, but none is aoffioiently 
cf>rfniii1_v t; non-U by its hins^e. Jpr'rnntia is ng vrt fiiiin-ly crotacpous and SO is 
Cicatrea, but both aie likely to occur in othci' formations also, the first most 
(tofanUy ia tbe terUariea, the Jost in the uppur jm-assHs. 

TBAFSZIUU, Sleg. 9. MU^^ 1811, (vide p. 186). 
? Tiupsiiim» ap. Ind., VL XIII, m^, «. 

A trapezoid, or dmott qaadnuignlnr loft vnlve, modontdy inflated, irith a pra- 

minent sub-obtuso licnlc ; tho region Iwttvecn it and the ]V)stero-inferior end is 
the highest, and Jrum it the sheU slopes verj gradually on either sid^ the supero- 
pcMtanor and antero inferior eztremitica being nioitljr actendedi flie aaifaoe ie 
covered with minute radiating string :uul :i fev distant concentdo gl00ve«, faatimMnfl 
stages of growth, liingo-toeth unknown. 

llie rcmarkaUjr q[i)adt«ngiilar form of this apedea and the modeiato fhidcneaa 
of its sl.ell iiinkp it probable that the sjn < i. s Ijcbngs to 2V<y>«/«»», bnt it 
impossible 10 trace the hinge-teeth in the only figured right valve known. 

Xo0<rfi^.— North of Seidaauingalui, in a yeUowiab highly oalcaicous conglo- 
mornHfi sandstone. 

FormuliuH. — Trichiuafoly group. 

TSNIXUiA, BM,, 1870, (vide p. 189). 

VimtuA [Vbmiucasiioul] ownnnrcATA, Sioliaka, VI. VTII, Fii^s. 4.7. 

r«. tetttt aiOhqvMdrauiiulari, mlde injlatu, crassai mtbonibua incurma, aaproxi^ 
mati*. oblimuacults ; lunula moilerate excamita, mib^nMakt, laOmetHa, UneaimprtMtt 
^'22!!!' 1*^ ^ ««9»t*t«, svb.profHHd0, ft npnphi, crammmia imtructa ; vah-i, 
tn rtffiem abimion^tad termimtionem poatero-infeHoremexUtntta maximo 9kmtu, 
<d. ,a,r,^ttone anlioe veraua gradatim H ton^kmfO^, pcHee rapifh^M; 
aupc^ae ^ma co.c.n!ricia Unuibn. nc nonmUlia cra.M,. ,r,U,tn .• cardo in talva 
!-Zr£Z.S''fi^'"? i«d«««cfe bifida, curoato, oblique deaccndenie ao aitera 
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^inUlra deule portico iemti, breeiori, mtko eUmgato, mA^fesmn, et in Mfneue m^m 
deniekttenUpotiimiiwderuioiMtnetw*. 

^jfJl* ' ''H**'** ... ... ... wying fraio O-M • tm 

^fTiJ - . OW. NO 

IW« tpeolM haa its neftiat nlty in ZiHel' s (^/jnwa [ rMi/warrfw] cra^iuLuUUa 
from the Gosau formation, Init our shell is always shorter and more tumid than the 
European species, in which also the posterior c&rdin&l tooth of the right ralre is 
inore dlaUneUr bilbL The thioknen of tfae dudl <rerl«« oanaiimbly, (as shown «n 
Y'hbi viii) ; an obtuse inrlistiuc '. ridge runs from the beaks to the postcro-inferior 
end : the lunula is roundish or broadljr oval, suRoonded bjr an impressed line ; the 
beak* are atoon^y ineumd, nflMv dose togetlw, only in Tcry inflated sped, 
mens distmctly curved outward \vith their points. Thv surface of the sb^ 
exUibito striie of growth, some of which are, especialij neaier to the periphcrj-, 
atmneer and more elosely plaeed thaa in die eeatve. The valm cloae pcrfcctlV 
w-ithoat leiTtDg aojr postedflr gape. The finleia and the hinge-teeth are lemavhahly 
robust. 

LoetOiHet^'KxMmc^, Seriamungdam, Almidanapoatain, ConafapoUiain, 

Arrialoor, VylapniKly, Olapaudy, &c., &c. 

il/riB«/«)M«.— IVichinopoly (the three first named localities) and Arriaioor 
gronpa; xathar tare in the fbimer, hat eomouin in tlie latter. 



OTPRINA^ Xrirn^ IBIS, (vide p. 191). 

1. Oypbzha Fobbheuu, SU^edtOt fl. IX, S-S. 

Cgp. tnta <mie-4t0Httaa, plut mmuvt iamida, carina acuta ab umbombn* 
«d term matioatm u^ftnhfo^trioren demrrenie mttrticla, in mgKifiok dialtmier 
enMt Umuttoie eaaMa ce ^riatm, iBtHoe ad peripheriam rotmidaUt, h^ra pauUihm 
Jlexuota, subrecta, tupra ttC ptttiet fere uni/ortne convexiuacula ; utalonibtu valde 
prommttsbut, itteunit, appre«im«ti»i itfnnpAi* eraatis : area angmUtUh Umga, ad 
iMeKMMS eheaia; tmnuta tranavertaUter omto-eUntfata, infra profandbueula «t linea 
impresaa ttiargitutta ; cardo denlibtu tribua eardiiiallbua el uno pottkw lattndt in 
utraqut valva iia Cyprinarum typicarum pertimlibiu inttructua. 

Height I JmgtkiiraboU... ... ... varying frwn 0-73 - 0-88 

TtukniM 1 , , ... ... ... „ q-sj.oaj 

Lfii.f li of Uin«t »pnnmni ... ... ■ 76 m. m. 

Shell clongatcly ovate, mere or less tumid, accoidiog to which the proportions 
of height to the length tmj ; heala strongly inoomd. eloae together. % nther sharp 
ridge rimningfroni them to i\i<:- iiift'iM-posterior end, wliich ia somowh.'i' attcnuntfd, 
b«ing less .high than the front part; the surface is covered with more or less 
distant, lamellar, oonoentrio zibi, between whi^ aons tfahmn atrin am to be 

8b 
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observed; (Iicsc! ribs are especially prominent on the anterior portion of theahdl 
in front of the umboual ridge, but. htMad it oa the areal portion only tbe anudler 
oloM nt striv pravsiL 

The area itself Is lariro, Ion-, margined by a low lidge (see figs. 4a and 
sod promioeat along the median line, that is, where the rdges of the (wo vnU . s 
meet. Tlie limnk b bmdljr owl, eomowUat doep, and below margined by au 
impressed line, more or leas iatemiii«ed tbe cftrin of growth. TheaTmiilue 
are very strong and prominent. 

Tbe hinge is l^rfectly similar to that of Cffpriua ulandica. In the richt 
valve there i, one but slightly Amoired posterior oaidioal, ud two anterioc 
«jrdmaU oae abore the other connw-tc! hj reciprocally issuing projections, and 
^ ^rT^ aatenorly somewhat prolonged. The left valve has also three 
^r^alteeth. the posterior is the thimwst m& etoBgatod. the middle i. slightly 

JSK.'^Jf " ^» -nail inferior pit; the .^r 

end of the anterior tooth .s c-onnccU3d with the base of the middle one bv .r, 

etZli'thl T'" teeth in both vrives strong and 

etoagated; tnemusciilar iniiir.'ssioiis (lr'i>]) * 

2:ec»W«».-Alundaaapooram,8erdamungalum. east of Anapaudy. Eololuie 
Ac..mlerruginousorgr«,iAhi^O^^ 

chaSfi^'"'^*'^^''^ ^ ^ ^ ^emsto be a 
a. Ctjmka cuaxm» SMiezka, Pi. ix, Pig. 1. 

J <j y</f!.prio-rc,n di tu, rente uutrucla, sub umbouOK* moamAm^^ ^ 

SSfcL: w 

aHe?:.2:-r„;';;^^^^ I-^enotbeen 

itbdengstotheVnb-goaus C'L;f ;,;o„'iTr- T' ^ P*^^^ ^ 
fnlon;an.notprominLt...a^ fa/r, '^^^ examination T foun.l that the 

the ligament; thus thr ^m^ric ,Ir( ^ * groove for 

distbguhiwA' Ikon. thoi:rrer i^rrir^f'^'? ^*^'«"«»'^ 

. wnn cfae wahooal carina much stronger and sharper. 
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and with thick lamellar ridges ornamented only in front, ^hile on either side of 
the carina the siuface w Bmooth. The lunula i« below mawiiied by a double 
impressed line ; the area is rather fiatteaed; tlw nyopluB not pmmaatL 

Loealitff.—AimlooT, in a light gny **H fti T tMt. 

JR)fiiM<wii.— Arrialoor group. 

dCATBSA, 8Mk$ia, {vide p. 192). 

i. CnwwA [racATKBiL] ooKDuin, ShUetht, PI. X, Fig. i. 

Qpp. [CteaL] fetia thitffatv, tatde inflata, mtbonibut talde pn.Minatmua d 
ij.currU hucn.cf,>,po^n,>-' af/fiiuaf,,, farina uculhsima tiirnmbonihut ad UrnamaHimm 
poatero-i^feriorem decurrenle, in super/teit cotiulit kevigatit oramuseulia coneentricis 
«maia: regione mtpero^ottiea eminenter eordifortni, moderate cottvexa; lunula 

<:>r/l,if:t, H.ua hnprinsn tunfyhuda : liifiD.ir'ntimiH duabm furcit j^nuhilu,^ dfeetfen- 
tihus, lamina cratta lettmen nepmratit et poatice breoiter froUmgatia, aitum. 

B«igtit : lpii«th of »ln-ll „, ... ^ _ 0^ 

Tlik-liiieiB ; „ „. „. ... QAfY 

Li'ngtb of l«rg«l ►iKvinurn ... , ^ m m 

This beautiful epeciet is distinguished bj a Tery high and shai-p ridgo running 
Aram the beeki to the poatero-iiiferior end, giTing tii« aliell irhen Tiewed per- 
pendicularly towards the supcro-postf'rioi- ffii,-. l^'*, or fowunls tlie ■niforo-inffriur 
region, an eminentlj heart-shaped outline. The suriace is marked with concentric 
dfatant ribs, -wfaioli ue eipedally diataat n«ar the beaifa, these bang ttrooglf 
inoiaiuent, incurved, and somewhnt (li-itrml. iVfJiri each other. The liEramcnt is, as 
already stated, lodged in a double groove ; the lunula is c(»xlate, obtusi^ly pointed 
below and maigined by an impreswd line. The left valve baa three cardinal teeth, 
the pnsfrrinr our br'ni? vrry thin, Inminnr, (he tiro anterior are triangular and 
very strong, the base of the median being united with the top of the anterior 
bj • low ribs a distinot xlb ia aeea in flsontor tbe nntariw mnacnler IniNnssion. 
it has the appearance of an anterior lateral tooth, but has in rf^nlity nothing? 
to do witli the hinge-teeth, Of the right valve I observed dibtiuctly only the 
two anterior oaidhial teeth being elmost oonflneat into one. On a oaat epecimea 
the muscular impressions are very much e!f vntrd ; they must be^ thaeelhiB, deeply 
excavated ou the shell, which i« remarkably tliick. 

I have alfeedy tdluded to d'Orbigny's laoeardia f g n m me a and I. galiciana, 
Alth., which arc the only ereCaoeoua speciee beuing aome naemblanoe to tUe 
interesting fossil. 

Jmmrfitto.— flfflrdemrnigftlnw and Eoiotniei in a light eolouMd aandatone ; raie. 
jib»iNaM(i(i.--Triohinopdly gnup. 
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The possess a tliick flcsliy in;intli\ cspi^fjally along the ed^s, wliich ai-e 

entin$ the margins are open almost alliound, except for a very short distanoe 
below the siphons ; tbew an twQi, diiiiiiictlj derelopcd, usually slightly uniteil at 
the bftsc and merely with the orifices separated sad fringed; sometimes, O-s in 
Spharitm, the siphons are prolonged and distinctly separated towards their termi- 
nations ; in a few speciis of Indian Coriieula the siphons arc also somewhat pro- 
duced, but only at the ori/lces separated, exactly as in Cyprina islandicc xhv 
retractile muscles an Tttry strong and of a semicircular shape. The foot is <^nerally 
moderately produced, laterally compressed, broad and attenuated towards its end, 
below near the base provi^pd with a bys&al groove ; the i)alpi arc two on either 
side, rather narrow ami lingtii-form, finr'.y striated; the n^ilh nrt* in pfth-s, one on 
each side, sub-equal, coarsely striated rrnd large, occupying from | to ^ of the total 
lengtli of the body. 

The shells are sub-conlalf, usually moderately inflated, stron!; nncl m\h\ in the 
brackish-water-, thinner in the Ixesh-water- specira* always covered with an oliva- 
. ^ oeona, britOB ^deimia, the diell««iir<kaa itself baing (MtnoentFieally striated or nil- 
cat«l ; hinge with two or three cai-diDal teeth in each valve and ono Int. ml tooth on 
either ^illb, single in the left, double in the right valve ; ligament external ; pallial 
Imipmaion veiy often wifli ft oanll Imt not quite dirtuiot posterior tfone, some- 
times simple. 

The species referred to the present family may be looked upon as the bracki&h 
aaAftcduirater vqwnentatiTes of tbe entiim order VBNBBACEA. Tlieir animals 

vcrj' closely resemble those of Cij^.i-oui ;,iul ntlier gz . s . ^ exhibited by the brief 
.^juicoujit given by Fischer of the anatomy of a Cyreua (Jouin. de Conob., 1603, 
' ' r fk. 6). The anatomjr of our Cynna SengiOenria agrees with Fischer's account in 

general, but I hope to <^\vq a fuller account of it ni sntne future date. I liave also 
examined, several species of Indian OorjbicuUe, and as far as the form of the foot 
and of file siphona is ooncemed, they are almost identical 'wifh Cyprina. On 
file uiLcr liri'.iJ, the slinrtius.s of llio sipbgns, tlie almost entirely separated mantle 
margins, and the great size of tbe gills leaves no doubt that we have in the 
CrutttOM a group of animals wMcih Hturm the passage from tbe QLoatzoM to the 

CAtlDUDM. 

<\ All the recent species are characterised by a covering of a peculiar lulftlr 
efddermis.' In tbe Imuddsh farms, sneli aa (^rena and Balissa, the Ituks are 
commonly fouTnl inucli eroded ; this is chiefly due to the influence of the ebb and 
tide, the specimens remaining daring low water very often for eight and nine hours 
dry, or buried in soft ipnd. Such is also the case with old Corbiculai when they 
live in tanks or streams where the water often dries out, but in young AM^ |Jie 
beaks are geueraUy found perfect, because the shells moetly live between water 
plants, ttpA permanently in water. ' ' 

Temple Pi i mo, who favoured this family u iUi his Special study, aaya (IConog. 
Am. CoaBicvLAiKS, Smith. Misc. CoU., No. 146, 1866, pp. 1^, &c.,) that tbe 



Digitized by Cqdgle 



or aOUTHBBN INDIA. 201 

Amei'ican CorbictthT, C"rcn,r, nn,} r tln-rs possess a pallial oav^, irbiie tke §p«d« 
from other oountriess have the pallial impreasum simple. Xho same author su;>ge8t8 
Cbat fiutber amtomfeal cgangajimtioin, upon Vhich he is at present engaged, may 
lead to the discoveiy of charactcj-s w]>i. li coa:.l form th.; iNisis of generic distuK-tion. 
As iar as the pallial siaas is couceiiuxl, I cannot but doubt thi^, alUiougfa I have had 
no oppoirfani^ of eiaininntg tbe luuniaU of any of tlie Ameraoaii apeeies. Cgrtna 
Ceijlunica, Siimalrana, 'a-aA Vengalenia nil posses-^ a i>inn; or less distinct pallial 
sinus, though I readily admit that it is not ao well developed and ta deep as in 
C. CarolHUHA or SMmuiila, Imt then oan be no uictalce as to its existenoa in 
either of the cases. All t!.r Tmlian and Java species of Corbicnla (a!), .if iwrU-c) wliich 
I have examined equally &ho\v the posterior end of the pallial impi-cssiou cither 
trniioatedwdiBtmotiljandusnallybiiOB^ I ttate thb mmljr beeauae 

T hnvp from my own materials not horn alile to i]<^tcct any ffenerie distiuetioa 
between tlic American and the Eastern CorUicKlije and Ogreua, but by no means 
■with Mk object to antici^mto, or diflbr flNHU, ukj eonelnaioiu to wUcb Mr. Tiime'a 
large mntmnh may lead. H!-; rp^ii1t<; vrill no doubt be aiOM mlgllly tlMA tbOM 
derived fioiu ihn comparison g! u I'l v. aputits. 

In addition to the well known $is recent gcncva of tlie OrExmnM, I vSl qtttrte 
hero only two fossil ones, Diodits, Gabb, basrvl upon n ornlrK^f-ms <!pecie& firom 
Califomia, and Itodoma, Desh., based upon an eocene sheli from the I'aris basin. 
The former reprciients the group of genera with three wWIm*.! leatlk Mcb Tiling 
and tU© lattt<r the one with only two cardinal teeth. 

1. Cyrena, Lam., 1806. Shell sub-cordiform, robust, moderately inflated, 
hinge irith three sub-parallel, mora or loss bifid cardinal teeth, one strong, smooth, 
cv ytetf minutely and partially transrersally striated* lateral tooth on either side: 
pallial sinus short, more or len distinctly indicated, sometimos nearly obsolete. 

2. 2)/ot/M#, Gabb, 1868, (Pal. Calif., ii, p. 242; Cypniiello. Gabb, olim). 
Shell e%tiivaire, sub-cordiform; hinge with three diverging, (simple i*) oa r din a l 
tevth and one anterior and one posterior latesal niooth tooth in eadb Tfllve ; pdllhd 
sinus shallow. 

This is proposed for a doubtfolly crataoeous species, D. leauu, Oabb> from 
Califomia. It is difficult to distinguiRh this suggested new genus ftom Cyretu, 
except tiiat the three cardinal teeth of the right valve air in Galily's figure 
tiunner and nuno disitinotly diraging ttotti one point than is \isually the ease 
in Teorat speoies of Cfrma. Shoidd this position of the hinge-teeth prove to 
be of any value as compared with the Inst named ccmis, Zitier-i Cv" iolUaria 
may also be referred to JHtdiu, but I hardly tliink Uiat we can look upon this 
dividoB \a. a mora than siA-generie sense, perhaps scarcely in that 

3. Velorita, Gray, 1834. Sli< l! (oiil.ite, i inutctl, ji-Titeriorly somcwliat 
attenuated and produced, robust, lateral teeth very finely sti-iated, somewhat 
elongated, the anterior lateral is very close to and almost touching the most 

* In Cyr€*tt MeKgaltatit fuj imtotxc. 

3g 
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antailor of the fliiee coiilioal teeUi, it ia netAy horixoatal ; pallial msm abort, but 

distinct. 

4. £ati»M, Gray, 1802. flhcU broadly cordate, moderately compressed; 
«« rd i nal toeth bifidi lateral faetli elongated, on the oater tide only, or sometimes 
on both sides ; cross ^roored; paliial impietakn nmaUy tmncate posteriorly. The 
•hell* of JUatma generaUj are aomewhat compressefl ; tboy may bo rt??Tardod as an 
intermediate form between Cyrtm and Corbicula, agreeing witli the former in the 
iiMial lurger size ami the habitat in brackish watera, with the Icttev ili elongated 
form of the lateral teeth, nlthoui^-i Ih-. anterior lateral tootb is perceptibly shorter 
thau flie poiterior one, while iu Uorbiciila both aro very nearly equal in leogtli 
and nnudi cotnprcssod. 

5. CktMcula, Meg., 1811. Shell cordate, moderately inflated, with three more 
Of less &tinctly bifid, cardinal tooth, and one much elongated, compreaaed, and 
traasversally finely striated lateral tooth on either eide; paliial line posterioily 
tennoated, or with a short sinus. 

The anterior cardinal tooth of the right and the posterior cardinal of the left 
wItc arc in some species VC17 smaU, and eBpeeiaUy the htter aometimes almoBt 
Ojjaolcte. Tills mak..s i- dUTu-ult in irouerir.Jty sep,-iLnf in- tho Wealden forms, 
although they almost invariably seem to possess only two cardinal teeth in each 
Talvc. 

6 Isodomn, Desh., 1860, (Paris foss., Snd ndit., i, p. 481), Shell thin, fragile, 
iwembhng a c;^,„«.„//a. dongatcly ovate, moderately tumid; hinge of ri^-l.t y-Ave 
wtth two bifid dirorpng oartfaal teett. and one dirtinct remote lateral tooth on 
ettbernae; palhnl <.tnns not Isnown, 

. J?','^ •'"^'^1 "POJ^ a fossU species. J. e^enoides, from the vLrl. basin; in 
SrJ.^S^'T';^**^''^ Cfe*«»<fa and some other allied forms with a 
^ of V ?T 1"-^---"^ -fened to the i,o.««r,^ b«t the denti! 

t»n of the hmge of its only analo^ne nmnn, tb. CrnZ.^. 

hln^\J^'^l7' -o'i-tcly inflated, beaka tumid; 

foT T -H r^"' ""•■^ °' •'■^""^"y teeth. one 

tooth on either side iu eachmlu, n^ii.vi • »"«™wuobiwiw 

on each side : paliial im,,,. . ; 4.- ,. ' P'*'""'*^'!* lateral, teeth, one 

of the valves I^^u 1 -I""' ^i""^"* "l^ysontbe longer side 



Digitized by CoQgle 



OF SOUTHEBN INDIA. flps 

valves c!o<!- the teeth are plac .1 laiiJIcl or ui^arly so beside each other; in 
Sphisrium, however, the cardinal teeth are tubercular, or of a columiuvr»hai)c. placed 
oUiquelytmnudftoadi other, and wben the Talrea olaae the axes in which they 
arc plnror! pnrtially crrv^s each other, thougli tli,- ]„«ition is not so distinctly dev©. 
loped a;, iu Uie CUsmioji, but the passage from the present to tlw next iamily 
ia distinctly indicated hgr tliis amiagemeiit. Sometmua Ito anterior cacdiiua tooth 
of the left valve is in SpfKcrmm ohiolete, at olber tuHB it ia npkoed hy a Toiy low 
indistinctly bitubereulated ridsjc. 

In a gteological point of view the CysBKiD^ arc not very impnvtant, for it is 
not often that -we meet with fbawl species belonging to them, a iuct due to the 
lai ity of fri-sa-water depo&its. Nothing poaiKra ia knon-n of their occun-enc© in 
carboniferous rooka. though there are various species described which in form 
greatly resemble some VUorifa and Cffrtme. Prom the middle jurassic also a few 
spi-cir s liavo been recordeil by Forbes and others, but theur determination ia unsa- 
tisfactory, though they to all appeacaooe beioog to the jR«scnt family. The TVealden, 
irhioh may he considared rather ae Uw dose of the jurassic than the beginning of 
the crctaci .iTis ji i I k1, contains a tolerably lai-ge fauna of Cri8£.v/D.«. Most of the 
speoieis described by Sowerby {Tma. GeoL Soo. and Min. Conok), Bdmer and 
Dunker (Norddemtscli. Weddenb., 8m.), and others onto the generic name (^rtm 
appear to belon i: n i llie Corbicida type, having the lateral teeth much elongated, 
and thus iodicatiug a true fre»h-water iaoua. The species require a critioal eaamii^ 
atlon, for if Dnnker'a 8tatement,^hat they all possess only two cardinal teeth 
in each valve — is imexccptionally correct they must form a seprir.iii' i^onus, dis- 
tinct from Corbicttltt, because they do not agree, on accoimt of the length of the 
lateral teetb, irith either JPM<K«m or Sftkeriim ; then two last genera slto seem to 

tie ri'pre-ii ntcd alreaity in the Wealden deposit?, thoii-jh the generic detcrrniuat ion 
uou by no means be regarded as satiafaotory. With regai-d to the Wcoldea so-called 
Ogmug, it b to be remembered that in all the recent CbrMmte the most anterior 
e.iiilirinl tooth of the rigtif valvo and the posterior of (ho li ft i no arc verj' small 
and occasioually nearly obsolete, those teeth being only indicated by a very slight 
swelling tt tlie tetminatfom of tiie lateral teeth. It seems probaUe that at least 
in some of the "Wcaldcn species, as Cyrfna TTi'iisi;, Dkr., C. rUiptina, Dkr., 
C. ovalit, Dkr., and othera, such is really the ca&e, for the position of the remaining 
CMfdinal teeth almost Indicates it; we wonU, th«efbffeb fasve in those species the 
first kiifi-nu repn'sonfatfvn'? of Corbictila. Unless, however, tliis point baa l)ecu 
balisfactorily settled, it would be premature to suggest any now generic changes. 
Specie* fike O^retta CMtiaUt, aad a ftw otiiers, would aeem to indlaab) also the 
occurrence of Vclorila in Wealdcn rocks. 

From the oretaoeous deposits wc have only a few species upon record as 
i>lodiMtaNn*,<a'abb.<«ate»p.S01), C!^fWio«>W«nVf, Zittel, (Denkseh. Acad.. Wien, 
xxiv, r^- ». V- 133), and Cy. crehcea, Dreseher, (Zcitsch. Deiitseh. Gcol. 
Gcsellsch., XV, p. 3iii). The first two may belong to one and the same genus, or 
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•ab-geniu, at stated already, for tbo lotenl teeth of C. toHteria oie not so long and 

more promiuent tlian they arc in tjiiical Corbtilte, to which genus Zittel susjgests 
that iiis species maj be referable. Cy. ctetaeta in form more reaemblea Vehrita 
than a Ooriknta m (fyretta ; the author mentfanu the occnnenoe of tiro Hnall eaidi* 

nal teeth uul .m i lthn -ide one elongated lateral. Besides tliaf the same author 
(L cit.) quotes a Cjfrena/ tp, mdet. £rom the Quadcr-sandstonc near Sirgwits, 
(? Zirgwits), in form leaemUiag the former species, but po&se^ing three cardinal 
teeth. 

Zittel also describes from the Gosau deposits (I. cit., p. l.'U, ka.,) a Cyclas 
grvgarta and C. ambigua; both are apparently species of Sphuerium, but the Uiuge- 
Ueth liare not as yet been satialhctoiay examined. 

la additioa to the above species quoted from prctaceous drpnsit? I may 
mantion Cgrmo mtnaria, Meek and Haydcn (Meek, Check-list oi cret. Ani. 
ftnUs, p. U.— Cffprina id., Vn,v. Acad. Nat. S.-., IMiil., for 18S7,p. 148). ' 

No speoiea of Casxiajt, in fact no true brackish- or frcsh-watec Pelei^oda, 
haTB B8 yet been finmd in the cretaceous deposits of SoutUcm India. 

lu the eocene beds we meet with true species of Ogrmut, as Been in. Seshayes' 
Description of Pai-is fossUs and in Sowcrby's Min. Conch., Sic, ^o. Bnlh forms 
*ith the pallial impression distinctly insinuated and cntii-c, occur, and besides also 
r.Tnis which recall by their smaller thicknen BmUtu, and othma. poneMbgan 
elongated form. like Fi^orUa; true Covbicula are rai-c. Puri,,.- the niHu rn,- d,.po>its 
the change of the dimato appears to have greaUy aifectcd the development of this 
f mi ly cyrcna, BatisBo, and allwd forau have greatly diminidied and nartiany 
disappc^dfrom Uie European contmcnt. whUe Corbie,,!.. Sj.f^^rirm.md fisidiZ 
mereawd in number, they being aU fresh-watcr species and apparently more adapted 

.tT"- ■ ''^^"''^ **P**»» <V«*oec«r. and 

so also « the Andean. At the pre.ont thne the brackish-, a forms almoc. 

mt»dy reatiirteato the tropical and sub-ti-opical regions of the whole world, and 
l^giom •^««««« In flie fimaer «um they a« in temperate 

The total nnmber of species belonging to the family as at present know. 
CI 4Lhlr\ :r ^^"^ one-balf colder C^^and ailTed 

tTSuSl ^?^^*. * ''^ "■''^"■'"'''^'^^^ (Wealdenbild.. p. 20,) as to 

aether of fossU species being greater than that of the i^t one. is 

^ roi.t iu.. L'lir Tit Lr '^'"^^ 



Digitized by Coogle 



OF SOUlOElUr INDIA. jO" 

wUoUy oreuulatcd or toothed; theJiamienl is ext3^ il^ n i 

^. ^ . . ' *'f~™"''' "i>- p '11 :ril impression ireiieN 
ally enita). tronoitod «im«t{me. Imt rarely, with a short «uu«. TJ» hinge i. 
com,,os«l of two cardmal teeth in each valv« which cross each other vhea the 

ob^ ""^ ^«««^« 

Tl,c position of tho^ cardinal t«eth is one of ihe meet ch««ete>btIo featme. 
rJi!-i '^^«»«^fi«»ilf. readily distinguishes even those which, like 
Menrdmm and oihen, in evtemsl form rcsemhk species of the C««wi>* 
Even l.ere one or the other of the eaidinal teetli heoome obsolete fhe rembLr 
retaiu their crosstng poution. 

The hnekhh. and fteeh-traier Oardia of Eastern Europe appear, houever, to 
mako an excepfi ui lo n,is to a certain extent at leaet; theae I ebaU dew as 
a special sub-fiimily uador the nano of ZYMocAsmiy^. Tl>e nninnls of 
flieee.— judging from the feir apeetee found living.-exhibit very marked differ- 
cnces fiui,> ft 'i.eof the marine Cardia. The siphons in DuJacna^ Biehw., whieh 
is the principal genus of the «ub-fiunil.v. are elongated and united nearly up 
to the end,- and the foot iehtenlly compressed and broad at Uio ba«e; thus the 
extrrtial cl.nrar t. r of the animal is that of the MriD.e, specially rocalllng 
Luiraria or Flwladomga. With the latter the form of the shell also ntn cw, cxwpf 
in the one point, that it has ao oartOage; bat it seems by no means widu>ut reasou 
tlial -nir Av\h Imre been by several naturalkts previously classed with FhoUidomya 
in the same genus. Rdmer lately (Martini and Chem. Syst. Conch.-kabinet, 
ToL ^ 1869, p. 18.) inelhies to Gray's suggestion that these forms are nearly aliiod 
to Punop..p,i :,:n\ C^/rlndfirin. There can be little doubt that, if we look upon the 
shell of Didaciia, with its animal, independently of all other aUied forms of Cardia, 
ita eyatematic pboe can hardly he better than tiiat indicated by G ray. However, 
wlif ii ne c nil' from tln^ series of marine tertiary beds of Eastern Eui-ope contain- 
ing such elongated forms of cajuoisje, as AeantAocardkm latum and Cerasloderma 
edblf, gndnally to a aeriee of braekfsh-water and then to almost purely fresh- watci- 
deposits, wliieli coMiain iVirms of r t k-i iiy.-i; v«Tr simiiar to the last onea^ but Of 
thinner structure, a posterior gape, sometimes with a pallial sinus, and some of them 
poaseaaing eaidinal omd hiteml teeth, perfectly chaiacteriatie of the above named 
sub-fani:ly, the question nriscs ^vl.c tlicr wi; ;in' rrifUleil to scpaiatc the latter aaa 
thoroughly distinct group uf shells, or uot. Any one who Las seen these depoeita (the 
Sanualio group) and studied ite firana iriB, I ittaify bdieveit nnj that audi a tidng 
ia inqieenblie. Theie aie mmim peenBsiitiea irtiieb thaae ftcshpvater Oardia have of 

as 
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their own, as noted alwv e, and those indaeB va to propose foe them the Dune 
XttBUtoeariUiim. Detaflcd diamcteristics will be given further on. The reasons 
which maVii it most prrihalde tliat the Lymnocardin hare to be associated with the 
mceut Didacme of Eichwald must for the present be taken from geological 
eridenee. In looking orer the ftmna. of the Sarmatic deposits' of tlio Crimea (see 
M6m. Soc. Gecil., Pranco. 1~ ser., vol. iii, 18C8, p. 1, Sx.), we find that there are 
a number of Crimean J^mnocardia specifically the same as those occurring in 
ainulitr beds In Soutbem Hungary. With these there are, bowerer, other species 
associated vliiili d * nut possi'ss Intent! to'-th, hni cither two or ono, or no cardinal 
teeth* and thus arc in evciy way identical with Eiohwald's JJi- or Mono- or 
A' daetm. 

These data, I tlv.n'k, sufTiciriitly justify the classification of tlif* LruyocAiiDiis.s 
with the other Cjuuoism iu one family i and it yet remains to be shown by the 
examination of more spedes and their comparison with marine Cbfdkt whether the 
distinction of the animals of Didactia ai-e re i;!y s i important and constant as to 
overthrow all the above arguments regarding the classification of these shells. We 
know from the ocoount given of other fluniliee that bhanges afanilar to those pointed 
oatintiie anixpalaitf ailD//.v.« and hYuxocARDiixj^ arc by no means rare. In the 
soLKHWX, for instance, wc have l^hareUn with united siphons and Nomculina with 
perfectly separated siphons, while all the other characters of animal and shell are 
fn both almost identioal. In the Mud^e we bHTe Jli/n and Analinu with long 
u'lited rPornmna, Thracia), aiid others 'vrith mon' or less shortened and {larliftlly 
divided, siphons. Siwaking of larger groups we can refer to the j.tTTHAiin.SiK on one 
and the tuematM on the ^Am hand ; and again the vamaaNM and the wmnrvM, 
the latter hnving long united siphons, porfoftlr h'lc," those of the hvusocAKDiiS/K. 
And again the Cresh-water genera Splucriuni and Fuidiuw have the siphons more or 
IflM unitiBd and elongated, while the htackidi C^freiuB of the same fimily hsve 
them very short and separated. 

Xhese (and many other instances ivhich could be cited) distinctly show that the 
obeemtion of Didaena having a united siphon, is by no meaaa an isolated example, 
Init lliat similar changes of development are most cmnmon among many other 
families of Peleoypoda. When we consider that the animals only of a few species 
of IMiiama have as yet been examined, and, on the oUier hand, thoae of by no means 
111! tlie specirs of ' mnny^, particularly of the elongated Papi/rideee, (with pallial 
sinus), wc can hazily be justified in stating that no intermediate forms between the 
last named sub-family and the tYMmazoiisM exist The shells unquestionably 
indicate ilu m, and there is every ceaaon to believe thai aoeh will also he found to 
be the case with the aninm l ^ , 

• Some of nliMli wgfm to 1M sNiw TMiu<a»tlMilwliw"aiic(riwaddclMm~«rtbaVi^ 

funu bMia. 
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In the arrangoiwfflt of gau»« «d aob-geafln I shall prindniny foOow 
H. and A. Adams. 

1. Cbitifinn, Linn.. 1768. This name has been reserved for a smaU group 
of strongly costated species wliich BOmer (Mart and Ghem., 1. dt, 1888, p. 18.) 
pcopoaed to call X'npidocttrdium. 

Slidl rather thin, inflated, and newly equilateral, with a sub-recdlinear hinge 
area ; surface ornamented with distnnt radiating spiny ribs 5 two small cardinal 
teeth in ea«b valTO, one w the other of the upper tooth sometimes become obsolete ; 
lateral teeth hnBeDifomi, posterior gnpc generally distiiiot, rarely narrow. Ihe 
type of this genus for which Linnd's name has been restricted is CardhtM 
oottatnm, and speoiea belonging to it seem first to ai>[>ear in the eocene rocks. 
The form is tolttaUjr oommon daring the miocono timo, while only tw o species 
are found living, (coilalum and hiana). Soma fitasil species liko Bvr^iffnUtnm 
distinctly indicate a transition to th% next group. 

la. ^MnMaedHImn,* Grfty, 1868. Shell tumid* latlier solid, slightly in- 
equilateral, with closely set, more or leas, spiny or tBbainNlhltad xidlnting ribs ; 
caidinal teeth small, lateral strong, poateiior gsjia very narrow, or not at all 
derdoped. The tyixi of this seotion b O. tmteatm. Species belonging to it are 
already found during the Jurassic jwriod and gi-adually increase in number up to 
the present dale. Spedea like C. Js^uUallU are ag^n truly intermediate between 
this and the next section, and shoold perhaps rather be referred to the latter, as 
poiufoil i;»t by H. and A. Adams. 

16. PtctuHeultu, Adana., 1757, includes the speoiea of the type of C. anatieum. 
There i» no distinotion in the form cf this and the prerions sub-genus, only that in 
the latter the ribs are usually more numerous and less spiny than in tin f rmer. 

ICi Trachgoardium, Moroh, 1852 (?). Tliis sult-geueric group is distin- 
gtriahed by a ihiok, sdid, and high shell wnameBted vitii numerons radLiting rough 
ribs; the hinge area is strongly curved and veiy short, the laterals beit :: < lo5a Ui 
the cardinals, and both strongly deTdciped : in the right valve the two cardinals 
are often grown together into one broad obliquely oompressed tooth deeply gnKived 
on cither side. 

The first fossil speoies of this type appear to be as yet knoTt-n only from creta- 
ceous rools, and even in tiie subsequent fbrmatibna they are aoaioe. Kflmer, 

however, refers seventeen recent ones to it» C, «lonffaim», Brug., heingptohaUy on« 
of the best known to oonobologisis. 

Qabb Ciu ML OaBf., ii, p- 268,) proposcs.to call a number of eretaoeons speeies. 
of which O. productum. Sow., is the best known, O ranocnrdhnyi ; S})ccies 
forming the sub-genus are m\(\ ir> be cbnnif«<>risal by tiie uiterju-Jiate ribs 

• iifffl*. Rfimcr, I96S, 1. cit.. p. 17. i do not Uiink a cliaiigi- in ?)io infl«4iun >>( » vtwA ir.r. i^i -Ins . i,# |v 

0OBnil«rai w ui nitontion of the ward itseir. TlwoTigiiuil wonl beinB C«r •>, \'. -l i n i!i i-. n,,; wanl. 

tad not ha «l>«< n«<« U> -«anrtii, besMW it tlMO aadiuki tit* in* aw of Uio plural o(-rard,um, >nil in nny CMm 
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being granulate. SucU can be seen on both ends of the shell of C. orhUa for 
iaatamiw^ wUgb is » ^ndtgeariSmm; I don't see, thenfon^ Oie neeeBtftjr fbr a mm 
Bttb-gcnus. 

Id. Cerastoderma, Mdrch (ex-Poli,) 1851. Sliell broadljr ovate or loDgitudi* 
Ballj ixwdalSk iallated, jsegnilateni]. posterior aide nmiBwliat longer and nearlv dosed 

nt the ( nd ; surface ornameiikd with numerous closely set thick ribs ; caidiiial teeth 
small, the upper ooe» sometimes imperfeotljr developed ; laterals distinct. Type 
O. Aftde. L. Spedes <rf the same type seem flnt to be met ^th in the European 
fiefaceous rocks; they are rare in the Euroi>ean eocene, but more common in those 
of Asia; of recent speoies Komer quotes only three, identifyiDg mth C. eduk 
seranl fonne vbidi ferm^ were considered as distinct 

2. Papi/ridea, Swainson, 1840. Shell elongately ovate, posterior tide sen- 
sibly longer than the anterior, more or less tr^ping ; of a ratlier tliin sd ut-'airc ; hm^c 

long, 8tr.iight, or slightly curvetl ; surface radiately ribbed, ribs more or less 
granulat«d or spinosQ^ pallial jmpiMsiim uosdjr dnnated; npper cardinal tooth of 
left valve somctfmes ob<so1etc, or nearly so, ((^anf. buUatmn, Linn ). This iyjK- Is 
hardly represented in cretaceous rocks, a few species arc known from the tertiaries, 
and of recent ones only four em refanedto itbyBOmer.— Cbnf. Mtatum, rugaitm, 
rmffwultm, and papi/raceum, (loc. cit.. p. 74, &c.), hut il is not mdent why suoh 
apparently distinct fonns as C, iuUalum and Cuminffii should be referable to one 
and ti,e same species. The thin etrntuie «f the shell wUdi ie posteriorly 
produced and the ntwaL piesenoe of a pallial sinna dirtingniah ibis genu tttm 
Vardium. 

^ *^ 1' ^1 ^ Smith. Mi.c. Coll., 

No. 177. ISCl. pp. 12 and 82). Meek says.-"the sheik emlnaeed in thia8««; 
which seems to be peculiar to the ci-ctaceous system have, accordin:^ to Mr. Conrad, 
the hmge of JP-p^, flwains. They differ, however, irom the type of that genus 
rC. UIMum, Imn.,) in lH.in,. e!<«ed and without cost* on Hie posteio4orSBl 
repon, or erenuktions in the posterior margins of the valv... T1,.v nrc rtl.o much 
t^Tlf » --ider^l as the 

W T^Jt"^ *^ -^'^ ^"I^y-^^^ or his observation must 
^ at len.t confarmrd by the exammation of eooie dosely allfed snedes. T «,™ 

1 l^ave seen sp^l^; o H ^'JT "'"^'^ of moladcnnya. 

**««!ter esn heTnn 1 ! ^^'ch hardly gapo nt aU posteriorly, so that ^ 

others described lLdec 2H(^SV V / ^^'^ forms of Paiv^** 
Conrad*. statsnJS!^ ' there i, nothing iSposrible in 



Digitized by GO' 



GE aoincHEBir india. ^ 

Inflated, ustuUty solKl, uttU tl.e radiating ribs on ti.e surface small •»! tbT 
sometuues Imrxll^ tr...able^p«oiall, at the aiiterior and posterior end: Inn^' 
Un. cur>-cd teeth stout, dirtinet l«l ^ p««beat; macular impressions 
very large, the posterior especially so; pallial line truncate or rerv slightly m- 
smuatcd. Curd obhnifum, Cheuu, w one of the b«rt knotm and ^vpSl forms > 
vitmly quoted by 8wain.ou. Bpeek. of Z^f^ (p,«per) ore rare in the 
meaoxoic strata; they mostly appear to be represent. .: fr„tn the tutauf amncda 
while in former timos they seem to be replaced by the next. 

4. Troiomrdimn, Keyricb. 1845, (Zeitaek L Ualkkawologie. p. 17) Shell 
obliquely oordate, varying in length exactly like L<Bvicardium, outer smlace con- 
centrically striated or ribbed, except on the posterior half or so, where nuUaJiiiit 
ribs occur; hinge typical; posterior musailm impiwiioii yery hirye, and in soZ 
•pedes the aliell below it peculiarly flattened or even ^lk'lit!y imjaeascd • type 
Card. hiUanum. Sow., from cretaceous rocka. In Uiia species Beyrioh pikrUoalarly 
Dotieee the posterior sinun ol i li« paUul impMMiini, H Iwfag here more dbUnet ffaon 
in most other closely allied forms, thou!»h even in this species, Us ,s;/j i, csiJi dally 
duo to the peculiar prolongation of the posterior muacubr imi>re8sion. The 
prescnuB of tin nnns is. however, not an eesoitial obaisoter of the reb-genus. 
for there m tevenl species to be noticed in which the jiallbl linr is havdW truncate! 

FmOfeardium is proposed by Conrad (Am. Joum, of Conch., vol. t, p. 96.) 
apparently only to include two cretaceous species, CML IfitUmmi, Oon.,* and 
C. ' ^"v 'f'w, Forb. The Ifttttt is an Indian species, and I have had therofiHe full 
opj, .auuity of ie^Dg Mr. Oonrad'a characteristics. The diSeienoe from the type 
species of Froiocardium is stated to consist in the greater h^bt ia pmporHon to 
Ittlgth of the abeUi all the other characters mmtioncd hr Conrad an a repotifion 
of thoM of P. ktttmim, and partially also of tlm rcccui L^viaardium. The height 
in proportion to length of C. buecUm is certainly not of a geiulie Or aiib-g*"Hft 
importwioe. as olaadj illustzated by the aeooad species Vrohe. Pondich^riense, 
which is intcniudids bvtveen it and P. kiUatuim. We hare in such species only 
p.^rfpctly similar changes of form as, for ilUlaiUNi, we oInaEf* ia Xtn. Stffmteas 
and Jforuffiettm, and several others. 

Itie recent Cktrdbm .XoUomt, Born, f =pectiiiatum, Linu.,) and C. Igratum, 
Sow., an: the represoiilauves of the fossil Protoeardia; and the eocene forms, as 
Card, parile, C. /raudalor, Deshayes, (Paris fossils. 2nd edit., Athw, pi. 54), 
▼Wch htm the ndiating strite markedly stronger on the posterior end than on 
the rest of the siufacc, an; inlurmediate between the mesozoic Protoeardia and 
the recent JABcicardia, but as they possess stnsB on the entiie snrfaoe^ and as the 
iaoeriiistgiiisof awahdlewoeiuihtedaecov^ they an aeaier Zaoieardium 
than Protocardkm; ill of fhon Iwbing, however, only teoae and the sane <jrpe 
of sheila. 

S. Smipetf Bee]c» 1B44. Sbell Iwoadly ooidate, moderately thin, soibce 
smoolili or neady sq, inner maiginal edge not or very sligliflyoMDulated, cardinal 

8a 
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teeth small and almost obsolete in full grown specimens. Tlic type of (Ms suT»- 
gmva i» C. Oreeitlmidieum, Chem., tiie uiiinal of which has the foot with a serrated 
erlire neiu- \U anirnlnrly bent ba«e. The only Olhw sjvmVe R 6 mcr admits under 
Serri^et is C. Morloni, Con^ which by its usually finely radiatcly ribbed shell 
duUnoUy indieatoe a tmudtim to iMUetarikm. Sfiedea of fho type of Serripet 
already occur in jui;>=sic rocks, as indicated hy C. septi/erum, Bnvitrn., (Stat. (}c la 
Meuae), which is, however, rather a thick shell. Vrom cretaceous rocks I may 
nwntniiii Cbrtf. Jhiph^amm, d'Orbi., and ofhen, Init from tettiaij deponto th«r» ii 

Inidly one snccirs \\hicli crmlil lie i'fr<'rri'(l to (he l,'<'HUs. 

6. Fraffum, Bolt, 1708. Shell sub-cordate, more or less solid, with a more or 
ksa distinet ridge roniuBg tnm the heak to the postero-inlMor tennmatko, poatorior 
end broadly truncnitcd, slightly gaping or dosed ; hinge line anteriorly corred, 
poateriorly straight ; surface radiately ribbed, ribs with i)eeuliar OfflBCeiitric scale- 
like tabecdes, moi-c pointed or spinoiiB in young stages than In old onee. Type, 
Card, uuedo, Linn. As far as known, species of thia iype arc first met with in 
eretaoeoue rooks, bat th^ are xarei thor number innceaeee slowly ap to the 

BL and A. Adams' Ciettocardium should not be aeparaied from, Rvffuu. 
R6mer refers the so-called Cardium amfmhy fanil ilomu-ifiirme) to this genus, 
bni I am Tcry much inclined to believe that that species should be referral to 
tbe DosAciDx; its cardinal teeth are not those of <me itf the CAMOJOiMt but entirely 
agree witVi tluj.sr- of ilif fonner f:injily, mid tbe same nppliqg to the lateral teethj 
the general form of the shell also agrees with Bonax, 

7. HemieariSim, Klein, 1767. fOtrtHOumt Bolten, qnid BOmer). BfaeU tbfai* 
higher than long, heart-shaped from front or behind, latfrnlly with.i \cvy prdminant 
ridge runniog Irom the umboaea to the inferior pointed margin, surface ladiately 
ribbed; ligament rery abort; ceidinal teeth of right vahre more or leas dJatmotly 
unitwl; anteror laterals small : posterior more or lo.^s elon^ntrd, cspfc-iuriy in some 
of the eocene species with the posterior hinge margin rather straight, as in Mem. 
mtktOm, Lam.. (ZMo&ttikm atkutare, apud Woodward, Man., p. 464). In 
this and a few other aKied tnrfinry sp«;irs the antrrlgr laterals arc almost obeokto 
and the anterior muscular impression very small; type, Card. Cardism, Linn. 

8. Xmm^e»diiHm, Gray, 18M. Shell oordatte, moderately solid, inflated, with 
a rid<!e extendiTi- from flic umLo.u s to tli„ iafero-posterior margin, surface ratUately 
ribbed; lunula below the umbonea deeply excavated; cardinal teeth in right 
Talve grown together into a single boriwrntally flattened tooth fitting between 
two similarly flattened teeth of the left valve, posterior lateral teeth doae to the 
cardinal ; anterior muscuhir impreasion elevated s type. C. rtiumm, Linn. 

I am net awaie tiiat any Aiaail epeeiee belonging to this genus have as vet 
been ,ovn,d, l,,it the ty^, of tl„, sLcUs appeara to be TBy old. It is possible that 
some oi them may be discovered among tbe numerous species of Oph described 
from m^otoiB beda. la old npie«mtetire of Mmicardium we find appareaUv 
in the next gcmia. <«v«wj 
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9. Omocardtvm, Bronn. 1835, (Leth. Geog., toI. i, pt. i, 1st edit., p. 91 ; 
r!''iir-':-l,/nchM,VhU]., ls;',i^ -yvCoy, l^u, &.c.). Shdl high, short, with the beaks 
more or h>s8 distinctly carinatctl, iucun'cd and apjwosimatc aa in Uemicardia, 
mxtMt! ndktoly Hbb«d, inner edge crennlated or toothed ; binge-lino straight, long, 
.■iiifi'rinily -ruvia'Iy less, pnsttririr!y more produced and gaping at tbe end ; hingo 
of right valve in the tjpe species, C. alifimne. Sow., with aa obtuse, thick, douUe 
cardioBl tootli in ftont of a pit, postHknr lateral tooih remote, lainelUfonn, ttnteriiv 
not known; species of Conocardiu/i niP its yt t only known fi-om paleozoic rocks; 
tbqr, however, require to be re-cxamiiuxl ia order to fix the hinge dtaxaoters 
of the genu. 

10. Gold/tiati'i, Cnstelnaii, IS-iS, (Syst. Ril. Aincr, sept., p. 43), is based upon 
Cardium noutiioidet, each valve of whtoh is said to resemble a hitetaUy compressed 
NautihiB, keeled on either tide. PhUippi fttentiona (Hoadbnbh., &e., p. 988,) tbiii 
genii'- in flu) C.fHninjBi IliSTeaotbeai abk togetoooeHtofhaarigiDalpubUoa- 

tion of the species. 

11. Zmulkariiimt Manat., 1840, fZmmbuardmm, Bdtnege mr Petre&ot- 

Kunde, part ili, \>. 69). Thi"; namo lias been proposed for a nunilier of (li vduinn 
•pedes, wliich in general aspect grcatlj lesmblo some speciea of Madula, ( LimaJ. 
Tba sbells am uraaUy faiglier tbaa bo^, namnr near tiw hlage, aal irlfli a vwjr 
deeply cxeriv.ited lunular (or arcal) declivity, btal^s pointed, close together, ^iirfnco 
radiatdf ribbed; type, L, temuitriattm, Miiuster, (ibid, pL xiii, fig. 9). I never 
liad aaoppoitmiify of aiaiBfaiag aaj of dM spadM aaOed bjr HUnatar ZmvU ' 
cardmm ; the hinge is not known, and T fifivritly su-^fioct tlif-y will pro\ i-' to he allird 
to Madula, or soma Mutilwje, though in external form they slightly resemble 
■OHM CMUIZHM. 

h. S«i-/.imUj,—lYifS0CJliDIJN.1i (ace p. 205). 

12. Zgmnoeardmm, Btol., 1870. Shell elongated, inequivalvc, witk fliO tdl- 
tcrior side shorter, moderately inflated and rather thin, surface radiately ribbed, 
cardinal teeth two, or on« in each valve, small, and sometimes (juite obsolete, lateral 
teeth remote, more or less lamelliform, palliol line either entiie or (rarely) sinnated* 
posterior gape oaoally distinct. Typo, Card. Mami,* Hof net, (Som. IfoUttdcul d. 
"Wien. Tcrt., vol. ii, p. 198, pL 29, fig. 1). 

• Thii tt, lesidei C. MmUli (not SmUli). SoB^rlnm, ifaytri. ^-c. ff., out of Oir iqmiw which Conrad q«uU.< 
(An. Jew. Cbnch,, ISCO. vd. ii, p. 103,1 under bin gran PtruJui^rdia, tli* naioe «f which Mtnc author ««h- 
•L-qiiiotlir (-^ni. JiKir. fooch., IHflS, i», p. S WJ rcpliifwl by J'ttufardi*, WIwb Kiring tli» chiiia«(iTist>c» of the lalltr. 
he cridenlij rrCm aokly t« d'Orhi^n.r'a cn4a<;«ia< VinerirarJue, ImI him ft »»• p««ihl» to auMciatc with thw 
forma the Gmt oamnl onn »eA oUxm OoavriM ^ H5rB«* (laa tha affCfltMt trrtiarr hvda of th« Vlrnoa (ar ratlier 
Kimnarjan) boain, it ia rmlly dWmdt to luulciinaal, md tUa tin mm *lttt, •fter th» enamcnujan of the apwiM, wr 
Sua the fdllowing; »tat«ii<iit ; " n geaua wUdi Wool* utimit in Uhi cretocvoua [KTiod" I Siiuh an J liieilar iuUnm 

dnHj ahow wh»t «»luo wc can attacb ti> ll«M IM« paeriis pwpwtiMia whirh Mr. Courad makea with th« riinple 
iA^hX Ml|i|nitiiv Oa (pMaal^) antitii^ Urn, Out notun gncn odIv occur in ecrtaio fmnationi, and that with 
k B«r ibmatfain anr Stau 4t Vh an iBtradiuiaL n» itUj nperimce of tbc gcdugiid io th< livid and in the 
iMiNiMdiMnltatk»(«Mi«ln«tim«(Mdi«i^&^ »qr te «id«r cwtrai cMiii- 



SIS ClJETACEOrS i^Ki.ECYPODA 

The species referred to this genus ore all from the upper tertiary, chiefly fresh- 
^ratcr deposits of Eastern Europe and of Western Asia. 1 have already pointed out 
the general characters which seem to joatiQr tlie oandaBion that ttiA Mimnlii wece 
of a form similar to tliosn of thn noxt rrenus. 

13. i>K/a<7«ffl,Eiehw., 1838, (Bull. Soc. imp. Moacp. 16C). Shell elongated, 
latomtly compressed, inaquiTBlTe^ luaalljr of tiifai Btnustmw, eoiflMie ladiately 
rihbed; hinge witli nm or two cardinal elonpritwl teeth in pat h vnlvf , snmctimes 
becoming <iuite obsolctej lateral t«eUi none ; pollial line often sinuated posteriorly ; 
tffi, Oardiim ir^toitoide$, Pall&s, a recent ■pedes fiom the Oupna eea. 

I adopt hero the Dimr Bi'Iarnn* a= t\m <^cnorn] L,'L'neric name, not only bfcausi; 
it was the first one proposed by Eichwald for this peculiar group of sheUs, but 
beoaiiae it seMiis to ne to be moat appropriate one. In Dkhma ptopv 
tlm c ardinal tettli arc scarcely diflerent from those of Lteeicardium, for in thil 
as in several other ca£duv^ the upper oardioal tooth of the right valve often 
.beeotnee rnaily obsolste. In Eiobvald'e Monodama (1. cit., p. 267,) one tooth is 
said to oceur iu eaili valve, hut in reality the difference from DidaoM is aoaic^ 
pereeptihle. As usually, the right valve has one tooth partic ulaily strongly deve- 
loped, and in the left Talre the posterior one is not diatincUy separated from the 
fulcrum. A-.-aiti, in some forms the anterior canlinal tooth also beeomes ofaoolele 
or nearly 80, but the pit for the himinar tooth of the right valve remains, and we 
have then Aiaena, Eichwald, (ex parte), uf which the author (1. cit., p. 169,) says. 
"cnrdo cdentHlu. o.ni eallui, dentU loco, /bteol„ tuffeeUt Umlnagmt pott mIIm* 

C""" ^ <^n^\ teeth have heeome 

pertoeUf obKiIete ; however, even m such case young shells appear to have them indi- 
cated. The transition of these forms, called JNAmmm. Xbncdacm, and Adama, is 
Bopadua^ that it appears really very difficult to fix a limit l,et ween one and th. 
other, but If we retain the two last named ones as sub-genora, we must have a new 
name for those forms which have a laminar cMdiaal too& in the risht and a abmda 
pxt in the left valve. Good ««e. of Uving ^kk** .« to «^ 



lost OF CUMCIODS SPBCtBS OP CaSDIID^. 

dwwteBupan. woljseliqMiil. to l«e^^ 

WM»mm. sad FitMi Wloo; »ppnrently to the Mib.gen«M FeetmcHiu*. 
of-^ ^ri .1,,. ^ T"iff niirTrTT f ''^'^ "0 «y by RSmcT to be nmrte of 
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..f Mdiating etri» or ribs ; their form, h««enT, better sgnet wMl LmritvUmm than with ^pu. 



ill tbo fflmily LvciXIP.E. 



H.—C, wwHa/Mn max l^lcng t« Serripe*. but if iio lateral teeth exiit d'Orbigoy'v mb. 
■lui^iit dftcrminatioii as {^MtMrdSiiM woold ifiiMr to be coMMl. I will nnliaii the irndq imRi 



I H.— C. »/ii<i!roi<i-!na h npfumOf » InvMini'mi, or like the not. 

IS.— a /IMwm' is » LatriatrSum. 

10. — C Iklltgarileate, n Profoeai-if!„. t. 

1 7.— C. BtHslcli. Tli« original sp-ciraejw shoiilU be examined ; Forbe* does not giw n char- 
^.vi^ i i*iic of the »pe«i«, but merely ellndce te Its inuU aiK and bntitudiiMl {ndiating) ribbing. 
From tha tile 9cci«i wonld sppeer to 1m aik ^cwtiMcnjiMi. 

IS.— C Ptq^iamm k e Arf^. 

1!>-21. — 0>!t4lii)Uii, RauliHiaKuni, alpiaum are spivio: nf Jc.TplknfiifXam, 
ii-H.—C. iillaHum, 3Iartiet»a<i, Gatraayeri he\c>ag Ui i'rolixnr,li«n. 
ij.-C. Micieli «i may be a l^micanliuni. 

mm, auuKouiatim era epeciH of Aentioeurihm. 

34-37. — C. MailUasum, iHi-reti!rhy^!;:m. Pelagi, cmecn/rietiK lielont,' to Ltfrk-jnliHm. 
9&. — C. RequitniaHUM is to all appujirauco id«uti<:al with P/ntmsofiimm kiitauum, m atated by 
Zittel, and n1h«r«. 

99-4X.—Cfndactiim, imtMeMMmm, ^juMmmm Aeaatioeardia. 

48-47.— a tsi^nUi/inui, (Mitrtan, aiataaie, e«d perhaps abo Tueadaani* and Ai|/vw are 
AetmfHoiriui. 

i^. — C- r..i;,;,.i.„v 1 r.:-,-:x!: /,v.,v,j. 

i'i. — v. /('tcieiruiti is ba^id uiJon an iufulficivot out. 
50.— C. iimaiyinalim it Ml JeantitCtirditM. 

&1.—G XtUtUm may be > letviearium, but the 4aiptiptioa ii not aetiifiMtory. 

St.— C iataUptHm ; tbo frgnre of this apeeiee Iqoki maiie tike tiial uf « U»fari» (Tsujsia^) 

(ban of luiy <ii tbe r.u./ .'j s.f.. 

53. — C radial am Boeraa to be a CfratittUrma, 

H-b7.—C. I iUuunuainm, Sitrkmm, ami •pjpawetl/ C^Mef'/l^inBeiitl/terfiiyAnraffM 
are AMmliocwiiu. 

M.— C eemyvlwie is e PnheanHMm. 

.'jO-flO. — C 0/r<.'; , <j Hid /Hinli/eriiiM an .leatt)iot,itili<i. 

8l-6i. — C. uiatiiuj,U'u';;.siS and iiiieulatiiiM ; the tintl isi iiisiidU'HMitly kuowii, tbc i»iotn! «us be 
en Jrun/iociirdiitm (see Favro Dcseript. MoU. fini*., Li-mU'ri,', 
6S.44.— a dMoMaei and putlmiamm am AeaiUioutt4i«. 
65.— CL OiHn ia • Otnufeitrma. 

fit), — C. iHlnmediim ! ' pf.rhsci.ttm) n an .UaMoeM^Ht. 
67. — C. jtrepiufUHia i§ a CeraiUidiiriiM. 
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M4 CRETACEOUS PEI.ECYPOBA 

68-89.— C. /entttralit» and graHistram •ppftreflUy belong to Aea*tkocatdium ; vrith Uie limt 
Altb.'« G. fMmm ]• idMlieit (m PftTre Ilwai|it. UoU. foes., Lcmba«» UW, 114). 
70.71._<X Jiwifii and tetnlpHiliilMum Iwlong to Acatttiocardimm. 
72.— C. Jh&gMaiiM is a Seiitodttma (MACThtb.is, vide p. 65). 
74.— C. Marfuarti is on Aeaiiiiocardiiim, 

74. — C f doei mot »ppwr to be diffignnt from a BeeUii ; there is no differeooe to be 
«hwnwiliitfli* tilMKir* aaA flw •tigkllr Ughir fbnu doea aok Mem to iiidiiiato hum Cfaaa m 

Ofdinary variation. 

75. — C. NotfgtrtUkii u a ixr r/<MnfMi«, and tb« naiuo is Appftr«ntly th« case with the two next 
16-11 J— Q, QMMitMt and 2«mm. 

rn.— r. 7/r.:;/j;, >f ulh-r. {Pctwf. Aach. Krcul-f. Siii.pl.'in,, lS5f>, p. 12, p!. 7. fi-. 16); the 
f.jrm IS tliat <>t AtnaiJw.ariiium, but i)«uiiu:u, if nittunil .is d.iicribiiU, wuulti iudicato a 

^•Sl*— C. JB««<«iH nut pteHaifiifm, HttUor, an meationad by Bosqnat in extnot ftwii 
Staring'a BedamT. Ncdctfaad, pt ii, (Fon. fimna and flom t. IdaboTg) } I an net acqnuBlcd 

with these sper'f-?i. 

Coqtiaiid (Man. £tagt ApUoa de TKispaguc, 1863, p. 117, &c., describes the tbllowiug 
n-wa new species : — 

81-9*.— C. Amm, tmut and aiifat an Pntoeardi*. 

89-M.— C Oayahu a&d MAmiiw «?e eidier not wcO pneerred fbrm* of AeMOMtrHmm, or 
thajr lielon^ to Lttviettrdi«m . 

^7. — C. Anpkitritit is an insufficient cast, which rsay belong to a LmUardiumt but has more 
till- form of a CxeitUaa. 

C aMMMB is to all appearance a Cerattaitma, 

8*.— C. 2inw,0u<ranger, (Album pal&nt. de la Sarthe, 1867, pi. xx, figs. 4 and 6,) ttpiware 
to be a £<?rjr.:r f,'iff.v. 

From Eichwiild (Letb, toss., liv». si, im, p. 680, ka.,) the followiog apaeiai have to be 
iderreti to, but the formations to iriuob ttegr Mm^ da urt appear te be aatialaotorilf detatdunad. 
00^ — R imaU ia apfarently a Cfratfaderma, or the sub-genus Pect«ntvlKi. 

an»,armemeum,araieiue,mA Mmijrannlatua ai« probably AeaMoeardia ; of tbe 

twe las' iiaru-il t:ii- r. rmation ia cjiici.-rt;iln. 

'Ja.iiQ.~C. pHiinm and wp«e#i<i» arc described by Loriol in Mat. p. U Fki. Saiaae, 41- aer.. 
im. i»p. 26 and 28, from Hw Vahag^ea beda; the «iat Wenga te J»hrtkw*w^ 
Mieie tJie fbon of a Oieatno {a sub-genus of Cyprina), thou of any of the tiu-- c,inr.i/y,f:. 

»7.1|«.— C. trtM-tdmatNn,, Sjirwum, and Htrmmtw ate described by Conrad from PatestiDe ; 
they are based uiwn insufficient casts, and Fraas bclievea tliat thay o&lr ndiaate tm apeoiea 
(vile Wiiit. aaUirw. Jahnehefte, sxiii, 18«7, p. m, ko.). 

, ; V' " ' ' ;^^''"'''''^''^''*'^«»'^«.«ro described by Coqo..d feem Oa P^afbea Ooo' 
• Z«r^LirT 7 »«t<rf »«A Td.e in point of comparison mth oU«r fossL- the 
AMiwaMwii front South Africa is a typical AcanlHocardinm. 
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n«.US.— Meek mentioD* th« following in hia CWk-ikst, i.f iQTert. cretaceoiu roMili of North 
Ai i ricr,, iSu. tiis. M.su. CoU., No. 177, ISOJ, p. 12),— C. «4r»p<»»,, ColoradtHK, emjutm, €mUm, 
Hufaltnu, iemicj/cltim, mtiiaU, maUirmUatnmt^fUftim, vtcktam, I^pptnum, Artntaut, nnnm-, 
OiMtaMtiw, /bfiM, wraWrfrtM. ptrtmwt, wsnm,ieiMwm.mA^tiHUmm, 7kf«nm», gpiBmnni t 
<l«ti»lf«iJ«» bdnBg to Pniacarilitim, the othm to the aul>>g«nu8 Ar-.H^i.-iinUn^^. B.-^idin 
tlwM «M a«tie«d PapfriAa elegaatuU, Mia, (not CSarrf. itliua, Coa.), froUjU, murata, and <«i.rA.- 

; Uie first four l i lu^' n iVrrx', tr. tt.: Biil.-genu» liopitlka, but I luivc already (p. 208) obsfn-cd 
that it appear* doubtful wbotbcr tbeae turnu an eamoUy pbctd in Uie CtJUtf/AC/ KMM other 
externally closely allied (pMin andimUdilr MMi|f to MaUfn^ Hid Oa ama awy 1m fh* cm 
with Umm Aw ■(•das. 

\*»-\4/»f~C. Jt^tMdwBM, CaeperU, Brevfriij C. (laeteanHiimJ liHUnm, a»»»U(im, C. (fn- 
I .ir.rnHi) Placereiue and imtlmAm an neoidad hf 0»bb ftvu At cntaatou imIb «r GalilhraM 

(I'alwont. Calif., ii, p. 24«). 

IBO-Mt. — C. tuiUniMm, Profoatnimm yamlriimm, and Firgiaiaiium an from Um MMalM 
lomw aiMcm beda (m Connd'a Chaelclii^i kc^ Smitha. llfiae. CoUv Ko. 200, 1966, p. 6). 

ItMSi.— 0. CanMumm laui mtimlattm, d'Orb., (M. Am. McHd., pp. K2 nod \Vi) ; tha 
bwt was first dc'S'-riliel from ht-h on Q jin) liii.-i. ^li'I tj lie tcitiary ; it hai rather !i loctnt :i>-|«xt and 
appears to beleut; to CirJiam iiwivr, iiut subitiiuauily U 'Orligny (Prod, ii, p. 242,) referred th« 
■peeieii to S^no:i it Jc 

165.^. aH*lnliiuim, d'Orb., Prod, ii, p. Mjt> is «Im from CiiilL 

0. ptitnA and faMtntrMfe turn Dhm «» atatad t^jr 1lSm*f to be nflier 
anflieivntly cbaractcrised from existing materiab (Kreideb. voa ttam md ihip tMC. EhHeUiiHa, 
Bonn, 1852, pp. 4'J and uO) ; the former is a Prolocardium. 

158-159. — C. tadnloiHrn ATti C. i' Pri.'.) itix fifarMn are deacnheA from Mexico by Gabb, (Pnl. 
ol' Calif.^ ii, p. 2G7}. For the first a neir sub-genus, Onaoeardium, has been propa»ed, wltich 
•ppMM qvitt vnnaecamtT', m alnady mentioned {p. S07). 

IM-Ulii— Thtt IndiM ifiMM* «w m &iIIo«i^—C. mompf*"*, e-titfovt pniutttm Mmv 
JM(,f«iir4bim : C. fAeaatiMtn&m) pidttlmm ; 0. (CleratMtrmaJ pitattan C. (f Ift^mumtwi} 

prmurnitt. Of this only 0. prj-iHsU» nad Pretec. AiUamnn am ideutical witii Hurnpean *p«eic». 

Laioking at this largo list of species of CAkbltsx from cretaceous rocks, we Cud tlHl tbo 
sub-geturix: fbnns AmtUatmUtim, P«eimnembu, and Xroti/MrdiuM ani tha most ootanm ; ntKt 
coioM tb« pMnKw now meieot type Ptvtaetrttttm, end tben ita doee allf Imktrdtm t «t OtnHt. 

tifrma tl-.i rc nro no mon- tlirm nrK'-'.iv.-iitiplli --f llif ^v^':■Il' iriimlic-r ; of jirrn/iff and /Vii^Km only 
uue or two ui each, wbile Cu Jistin jis rustricUsd, LituttiitaniiHM and Etmicardium are not at all 
Mpm«it«l. As to geographical distribution the list shows that the abo\t noted tub-genera are 
Cgondwiieiemrcntaceouerodnbftve bm mat with, end tbu the gMgiaphieal diitribataon waa 
tbwi imwb the iMiw aa tt it now, of «o«w with tbe esw|i^ 



jie CRETACEOUS PELECTPODA 

CARUIUM, Linn^ 1758, (see p. 207). 
1. Cardivu [Tuachyc\uuium] iscomptum, Soicerbff, PI. XI, Pigs. 3-7. 

C. iaamfitim. Sow., kjwil SoTh*; TVaa*., Goal. Sue, Luodua, ru, p. 115, pL IS, fig. 10. 

Urn, »IwiA•OTM^•y.p»«I^f««k^l,^M«■ 



Track, testa sitb-qnadrangulari, inflata, alt lor,- quam Jonrjn, sfib-irf/HiUtlerali, 
oiidce lenle rotmdata, deelmiate potiica abrupta, applanala, ad marginem tubrecta ; 
»nperf,eieM»lkSS^ nuHtmlOiu, dutmUioribm, aoatk, eoiff<tHim ^nAw Met- 
cvloi'm ornata; vwrffiHe intemo crat»e denlato ; cardine de»iibti* lateral&ut Mrdi- 
Halibua mgj^ximtUiii, omtibm crasaiwimit ituiructo. 

Height oi' I itiildngUi ,., ... ... ... 11$ 

TklekHia : ■ — ■■• 

Hie shell of this spc( ii'>> is .■iuTi-ijundrnntTular in shnpf, like A<'an!hoeardium, 
but the hiuge-liue is •lioit and the lateral teeth very close to the Cardinal, a» in 
typical TntehyettrMtm. The tbIyos are strongly inflated, anterioriy gndoally, 
jiosttTiorly soir.i wluit abruptly, sloping and truncated. The surfaee is omameuU:d 
witii&om 25-30 Bhaip prominent and spinous ribs, less spiny ou the pos tenor 
deolirUj} tbfl fimows are cipially broad or. near the periphery, broader than the 
riba. Old specimens (figs. 3 and i) hare usually the ribs not so distinctly tulx'r- 
culated as jouag ones, and sometimes they must have been greatly rolled before 
being bmiei in the icek (see fig. 5). 

Zittel identifies this spccios wHth Curd. Oltoi, Geiaits, (Denksch. Akad., 
"Wien., xxiv, pt. ii, p. 144), but the reason does not seem apparent, for the flgUfC 
given by Forbes scarcely admits of any idcntiAcation with a known .species, and in 
the description Purliu^ only mentions, " eo*;** *!<6-«g«aw<»*»#." I havo conipaml 
both the original specimens ; tbey an in a bed «t«te of preserraiaon, bat olearly 
belong to the present species. 

Xocnf(7cV«.~-Is'eighbourhood of .^iMr|Nni^» near OarodaranngBlnm and. Serda* 
iiutng:ilum, in a bi-ownisb calottKons nok, evidfotly formed of tbe detritus nf 
coral reels ; conimou. 

Jhr«Mft'oi».— Tridiincpaly gToup<. 

2. CaUDIUM [TUACUYCAlUilUMj 8XULASS, isloiwskn. Tl. XI, i'igs. 11-13. 
IVaeft, ieata pana, mtiUo aUmn qtum longa, sub-<eqiiUaterali, antice lenfe 
rolHiidii'u jiox/ice lah' eub-tnmcata, utiiionibus auguslis, prominulis, incurvia in- 
tirmla, ab umbouibm ad marffiam h\f<ero-po»tcriorem obtuse angulata, in euperfK ie 
cKMifis SEMA raOtantibtu, tequaltbuH obsolete granuUma, obtwit, mlcia aiiguatitsitiiit 
ncpuratia oriiala ; margine uiterua dviilaio; lunula lumA dktmefot COrdtnt dem- 
libK» lateraUbua Ottrdiaalibat calde approzimatia iualmcto. 

HniriitarilMll : it» luigtb ... ... .„ .„ 5-41 

' •• = ... ... ... ... 1(J0 

■t-J^t^'"'^^ distinguished by its remarkable L-iv:it Un^A as rotnpnml 

with ita lengtJi, naid by th« obton ridge ruuuing li-om the aiiex to tlio iiifero- 



Digitizeo 



OP SOTJTHBBK INDIA. 317 



lK«tcnoranglc o thep^nph-yj fhemfaoete «»nament«l by numerow (35-40) 

do.elv- set radcatm^ nh.. ,»-hieh are unly ..ry .Hghtly tnber«aht«i\ ,fli2 
M>eeuneu. they appear almost smooth. The short hiage-liae ciia»cteriw thb j3 

Wlu u the snrface of the sheU is worn Off tt» ^metimai b«»0Ms UftL 
but tlicir abiioriual state is readilf traced. 

ik>«<W/.,.-South-«rt «f AnMcof .»d M Olapaudy; vexy commoa at the 
former m a light oolomwl soft aaadstoae; the loM tpeoimtti hmuum- 
J.0 m.itt. iu height. jr-v— «. aixmc 

JbrmaiioM .— Arrialoor gronp 



8. CaSD. CTBACHTCAai>mi] PHOtDVOnnt, amterb,,, PI. XI, Fig». 15-10. 



IMS. Mm »ViKiUl,I>M.A]u^Wt^:^,^a,^^^^tg^ ^ 

margrne antico ae ^oalico fere paralielit, i^ero eouveximenh, vrrHrihm ralde pro- 
vikieitmiu et inimwtHB. Snperjioie eoUk radSanmiu nume, otu ad medittm kviler 
fiii'.'aih H„na!craUicr gpimilose tubereuMia sulcia angialU diy'tmeUt inHruetat 
cardinali curtata, daiiUm kUeralibut ad cardinaU^ moderate 



This spmjics is so well known that it is unnecesmiy t.) add anvlhing to (he 
above deacripUon. The statement, boweror. that not the ribs hut the in(enemn),' 
«uld ue spfamloae or tabenml&ted rasts, I bdiero, upon a mistake. The fact seems 
to mo tlrnl (he tulioifl . ^ or spines are situated only on one side of tlie ribs, reacUng 
down to the base of the tKyoiniug fiunnr, and jioiatiBi; eitlier towa«ls the anterioi' 
«f ihe posterior «id. When tin anrboe of Oa ahell fs somewhat eroded the 
tubcrelos very easily wear o)T on the ribs, hut thejr remain preserved in the ailjoinmj 
fuRoira, thus giving the impression that thoy irera originaUjr and solely situated in 
them. A peribcUy afadlar case can be obsorrcd on the recent Card. [ Trachycardium ] 
eUmgatitm, Sow. 

The species occura firom the Ccnomauieu u]) to tbo Sdoooien bedsj ahnost 
thmagboot Enrope, in Gemuiny, Belgium, France, and throngboat tbe Aipiuo 
Qosau til jidsits ; it is one of the cosmopolitan species, like Piyjloettnlimn hilhnum, 

ItocalUj/.—Kaiotnt^, in a brownish calcareous sandstoue; apparantlf rare. 

iSifKrf f aii y Ootatoor ^nuop. 
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k Cahdittm [AcANTnocAKDirM] puLLAiLii, ^Stoliczlo, PI. XI, Figs. 8-10. 

Aeanih. tetta jparcula, rotundate quaditmguluri, zalde inflata, cUtuta, fere 
aftOatervK, miHee «d fnaryiiMm Imte eurvaia, peaiiee tuh^a ; MpajMe OMteKf 

^rdler 28-30 radianlibua, aquidutanHhns, ariaiiisruria, lnhernilh nnmcrom unh- 
apiHulotU tiototif omatai area cardiaali moderate curvatu, dentibaa regularibua 

Hniflit «f ulieU : ilK XmsX^ ... ^ O'l?^ 
ThictaiM. : „ ... tVMW 

fnda Bpeoies has in gmeral duxaoter a mueh greater veaombUnee to (7. Otfo^ 

Gi^itutz, tlmii til.' last, but the former has the radiating ribs omnmrntrtl witli 
traasverso tlua lamella;, not with tubercles, as ia (7. pullafumt and is also Bome^hat 
Imb Iniated than the preaent spedes. "Whai the snrfiwie of tiie abell is a UtUe 

worn off, the ribs appear to bf ulini st 'itnn.ifh (il^r, 9), and then the form ( if the 
shell beoomes more rounded. The lungc-tccth arc uf moderata sise and shoiplj 
pointed. 

Locttlilm. — XLighlKiurhodd of VyLipaudy and Anapaudy, partially in a hfown- 
ish oalcureous rock, partially in light coloured saudctone; rather rare. 
JbniMrfim.— Xricltlnopoly group. 



5. CAJtncai [OsitAmODKitMA] nlltvu, StoUoeka, Pi. Xlli« Figs. 6-7. 

C"rast. (,:«la ■'•iib-orbiculata, moderate injlala, inwqtiUaterali, tenui, pastice lale 
rotmdaia ; auperfieie oo»t»ti$ radkmtUma mmennMtimi§t kUUu&Uts, mb-lwvigali», 
wierdtm f^pmrnOtme grmi^^ mUcit mvMlteiMb iS^mtolit tmuUa; Imulo kni- 
uicula, exttts hand mar^nuOai eitrdme dffitifiw eardmal^ pmni», fafcfwKdit 

He%|i««ralMa I llilrBicih . . ... ... (m 

HllC%1ieM M ; „ |;ilv]iTuxilliati.*l,v) ... ... IV"7S 

Tliis is the only South ladiau species which ap^wars to belong to the &ub-gonus 
Ctira*foiimm»t)MHig1iiti8raflurtoamiidi nmnded. but it ia disUnoUy consider- 
ably shorter anteriorly than posteriorly. The surface is omamentwl with very 
numerous Battened radiating ribs, separated by grooves much narrower than the 
rihs; these aia in ymmgapedmeiis omBmeated witlt fine lamellar tabende^ wbidi 
asem to become obsnlete vr\ih a^c ; tlie lunula is smooth. 

■iMcaliit/.—lsiraxjoQT, in white soft limestone, 

.TbniMifiMk.— AzrUoor group. 
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6. Oabdium [f Pbotonouiu*] aoBowcuLATUM. SMic^ia, n. XT. Pi?. I t. 

a rrP*l>l.) ieHn parvula, r^ate quadraHguUH, snb-equilatcrali antics d«, 
Unr'er, u,f!<,f., m „/,aque latere fere ttjualitei- concern.' i,fff» oepeeHoe kntaeime 

«W«*wft^ *Wf cmeninen «c ndkmtibu, Mmmk ac eoH/ertmimis. viz eotu- 

. •--iW" ... ... „ _^ l.g| 



""laU species is charactcriml by its somewhat greater or equal height m 

propoitfam to length, rather strong convexity.' aad the poUshed sur&ice, wl^ to 
the oye only appears to he minutely pimctintxl. E<nrover, vaAet the leiu Tiny «bM 
deonnatiog striaj can be observed, and v, lu-n i}.w dnj^od snirfaci' nf tlie s\u ]\h re- 
BMnned the radiating lines become well visible. Though the few spccimeEs examined 
ore small, ihoy Jo not appear to belong to » putieiiUwlj yoasg Aell, hnttoft 
naturalljr small species. It is possible that thn ppi^pips is a Ltnicvdimn, batman 
npednuaa an required before that question can be satisfactorily answered. 

Locality.— QanOMmttngalata, in Unidt oakunonB awdatoae, viOiTOiIoQi small 
sp«ciee of aheUa; nre. 

ii>rmath»i'--JSt3dmopolj group. 



PBOXOGAODIUIC. Befrioh^ 1617, (vide p« 209). 

1. Paotooa^idx HObUHDM, Soicerly, PL Xll, Vi^ B'lO* aud PL XIII, 

Figs. 1-3. 

UUL C>rii»m Ulbunm, Soir., Uin. Coudi., i, ]>. 41. 

laSk . „ «ipaagltt«I.I>iali>A.AnA,1«iomi8T.|t.»»lMt fm^mu 

Ti\il. tent a cTMsa, »uh.rotund<ita, sub-wqttilaterali, umbouihtti panto prowi 
nenlilm, oltlutalii, mcarcit, aj^rwematit itt»tructa, mtiee ao rotundata, 
potNeeeiiU^ irmmlm; (mperfide oewlKlb eonemtrMe emfirlitrimingipnuetmafu 

IfEBtgatis et in regione postica I2-1S co-^tit r'uVntntiiin^i, lUtldAlu/i'tbits prope margittem 
myteriorem obsoletig (nmala; Jakrie mcraatalia: tm^reatiouibiu t»««c«fari6w prth 

H(«M«rtUll E HtUaf^ ... .» ... mrliig ftwu 040-OM 

Thk-kncM „ ! „ ... ... „, „ „ oei-iiTT 

Tlirn.' is, as riliwidr rpfordcfl hy Pmf. Fnrlips, no (lliTcrenec to be observed 
between spucimcna foum Europe and thoi* from ijouili India, ; iliuy agree iu every 

• Its^ghl to bv •Unkl H m. m. man lima iliimii in igan liai awl in ig. 11 tkc fortioiut iiiuj;iB elioulO Iki 
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respect with each other, and whatever dight Tarbtioiu there are ia be obserred !n 

tbe coarseness of (he concentric or radiating ribs they arc common to both. 

ZflTO,';/// .!!.— Garudamungalum, Scrdamungaliim, Alundaoapooiam. Anaiiaiidy, 
&c.; very common j cither in a blimh calcareoos ■andttoiM or man frequently 
oemiurrin^ in a.browmab enrOiy limntoiM, tometinim paanQg into a oonglQaie- 

latic rock. 

FonnatioH . — Tricbinopol y y roup. 

In Europe the species is foimd almost everywhere in CeaomaoieD, Turonieii, 
aod BAiaoien deporits, particularly, howerer, in the middle aecJes. It is also le- 

corded by Prof. 1'. llomcr from Texas, but the fiirurp given of one of jlie spri iinrn's 
would, I tliinlt, indicate a different species with tho oatcrioi (csp cciallj- the lower) 
edge sherttir aad fiw ribt mm diatai^ - 



8. PBorooAmtm OEU«A,Tirtvir, SloKcvia^ n. ZIII, Vig. & 

Prot. testa laniol/ila, sub-orbimkiia, moAente convexa, potike $ub-truneala, 
vmloniiiux iromiueidihm, latemliter c9H^rem> i tt^feificit cotieeiUrioe ienU ttriata, 

poatice raduiitm muili-co.itulata. 

U^gkl at thuii . lit iL'ugtli ,„ „, 1-02 

This species is closely allied to Trot. Mkmim, bat ia decidedly higher, witli 
morepnmuneatumbonesbnioBeiiaineraoBzniBon tbo posterior dediTll^ and alto* 
geiher of a fldnner atmctiue. 

XoftiU^^hutamungalum, in a light gfCf SMidatollBi appBMOlly bdougbg 
to the tipper series of thr iTLl-;r*_^(ius depoaiti. 

jPontuUiOH. — ? Arrialoor group. 



8. VMnmnasaoM. PianiiioanaBin^ ^Ortigf^, TL XH, FSgs. 4-7. 

Prof, fcifa finh-triffonala, m(,<]cmt<^ hiff.rf.,, ,r„,v,s7,, paulo altiore qmm longn, 
SHb-a-quilatefait, aub-recla; umlionthm talde pivmineiUibm, kOeralUer eompreatit, 
McurviB inelrueta. «nMw ae i»Jht od oMf^mi tmie rotmkhtta, poaHee obUque frtm^ 
eala, tix producla; mperficte co^lh coi,r<^u!rirh vruaik, rotuudatie ia declieital« 
mtica tapmime aub-cUolelii mlaia ; dectmiaie poaiica OMtit 20-2-1 radmntibtis pauh 
prcminuli, w^Mlm Uata, ad mmyjMM inttriorem dmUMkOa. Cardo denlibua 
trtm$ miui in apeckbus tffpieia tnttnubu. 

= ^ 

- ' » ™ Q.gJ 

bemgnww regularly triangalaraM leas Wgb than the latter the coneanttic 
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•MailOB fa olwkto or ««iriy » on a» .ntaiiw declivity, aad tLo ribs oa the 
postenor declmty arc nnmcrous, close together ond ntlMr iniUrtinet: Mw the 
tluckeacd rulcra tlioy are as usual quite obaolete. 

The spedM In. ben ftnt «gu^ d'Orbigny in the Paleontology of tho 
A oy:i^ (,f tlio Astrolabe and 2ele^. but subsequently (Prod, ii, p 242 ) tte SttUe 
author cunsidoml it «a ideaUoal with the next .ped**. bom which, homf. tho 
dirtinotioiw boM i^fflfy appaMjt V a equips 

io<wWw».— Anapaudy, Altnulanapoonm» 4b.; not musounWD. 

Formatioti. — ^Trichiaopoly gi-oup, 

4. Peotooaotidji Aunn, Anaeriy, H. XH, Kg^ x md a. 

P/oA letta oblique auh-trigOMta, erattti, altUm qtum longa, laoderate i»Jl<iln, 
fwDttto pmOo etstmutta, tmUee «t Utfin ad marfftnm rvtuadala, poaiice sub-tnmcata, 
tnarffiiw posHeo Kjtpmorl olViqiu- d/>Kendenli, recto; gnperficie lamelloae cotluMa, 
cottis in parte aniica obtoleiia iuierdmique Uaeit fii^omibiu radianlibna mb»tUulis; 
90ttiab iH ietMMe pMHeo •tti* eoitfwHtiimk, wi/MoHtw magi, ditiiuctU quam 
tuttrkrUmt. Caria dmOSku mmm regOarihu isan^ii*. 

nngbttfiMI ! tehaglb ... „, .,. ho.i-m 



In this speciea tlie ooDeadzIe bndhr ribs aie about tbe mMdle of the dull, 

obsolete on a Inrirt'r nrm than in tlic l^ist, rmrl moreover ♦licr nii! snm. (Iim s ivphicod 
by more or less disiinct, but usually vcr)- line unduktiug nuliating stria;. The lunula 
is somewhat oxcaA-ated, lod the pMtnior bbgo line iwiticabily stnighC and 
descending. The shell is, ns alrrnrly st.ntct!, more obliquf smd hitjlii-r fliati tlir ]tvii 
species, while the smaller cxtcnsioa of the posterior area readily separates it from 
jPpb/. bitectum. 

Localily. — Monglepaudy, Odium, Ooiatoor; not comman. 

Forouitkut. — Ootatoor group. 

6. PROTOOAXOinru msKcruM, Forbes, PI. XII, Fig. 2. 

Pn?<. te«ta mullo alliore quam Imga, valde itijlala, moderate craua, umbombui 
vtMepnmimiUbii; ineurvh, fire emiiffuU, tmgutHt, onHee leviter anmxa, potHee 

frunoaia; marline poxlerrj-inferiori moderate proftnct'i, htnn!n panto cfcivida : 
mperjicie m dimidio anlico CimeetUrioe tubtUiter ttrwla, in pottico radiatim 

Hi>(^lt of ilicll : iUlcngtii ... ... m. MO 

lUcluMM n : K ... m. .m 119 

Tbe gicBt heiglit of the abell in proportion to ibi Ieagtb» and the vbole of Oo 
posterior half of Oe sur&ce being oooofied by radiating lib^ wadOy diiiBngwMi 

Sh 
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* other known. Thr rontci.tric slriii; are very distinct, 

this fom 7J ^ ; ; they arc Wm «> in the ndddle, 

r ^^^^-^^^ 

,Bwiit«/io».— Ootatow gwwp. 

i'llAOUM, .Bo//c», 1798 (vide p. 210). 
1. FnAOUif WLBOWaBBKs, fftoliffxAsj K. Eiga. 1-2. 

prOMimZs tvWrfe i.. v, -; ;., v,.r;-i;i,' anffuatalim rottatdula, uifra lenlc 
police rccliuscute ac oblique trmcala; in Hvperficie eottk 3B.45 rmfi. 
antibm suh.ejHaHbmt, -Ock frqfimiU angMUmmis oniafa; costi, amk(M 

«C lalr'-.il^'ju,, teumedwn:,, hi junhrlhn, .pechnhuhii, Umellose- tn adMu tub- 
rotundate- tubercuhm, iis in declivilate posdca sms dManlwribua el »nb.l<ectgaU8 : 
iHuula ongii*la, htviffala ; f^erU «i«tit. prmi>«iS»} margin interna Cf-oise 
imMo; cardine dentibm cardi,>„Uhn, c< htm'Uh-i, mr-d in sprcimhubtta tgpteii 
iMtrueioi impreaiioue faUiaii J^siice comjpkue Irancata sen kuie ainiuda. 

HkWttoTiteU I ibiwiitli ... - ••• 

TUAmm „ » — 

Thia is a typical species of the suh-gcnus Fragnm, which lias ■carccly been 
known before fiNm cietaoeous loekB. The Ibm is longer aud less high than most 
of the recent s]»ccie.s, and the radiating riln arf liimlly tubci-cuhitcd at oil oa tbe 
posteritw declivity i the shoU close bdow the posterior muscular impraaaion is 
■tcon^ thiekened and Uw pnllU Hud ii troncatod or slightly sbniated poatesHnIr ; 
inercry other respect it :\crvcn with the type species of the above genus. 

IiO&dity.'—lxi. calcareous sandstone north of Odium and west of Aua^iuudy; 
«i the l«Bt named knali^ chiofly aniaill ipeoimons, but in T«y iHtge nnmben, occur. 
They arc cxtn iurly ?ike a little species lives; at present V(^ry ahnndautly 

ou the coral reel's of tho Nicolmc islands, aud ai>x>arcutly never gTO\f's to a large 

p 

JIvma/nM,— Oototoor gnmp. 
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PLAii; 1. 

rig. ... 1. feiiK, P4RT1TA, Siol, p. 13; 1. a pMtiaii «r the tabe with tb* antoiior «od, > 
ost; la, sidfl-Tienr of the »ntvrior mi, Omiiag dw pootioii mftlw nim, 
both natnml ma»t liwtAlc, »ide- and front-view* of tin two vdrm ia MtanJ 
(cMttii»i «iiktg«d three timet ; Ooiaioor, Oolatoor group. 

1%. ... 1 TEuiiuo cR^rn u, «*, ^ 16 J «, . portwn of Hwil-wood wili. b^numt, of dw 

teb^IlktaBd nWj 2ff 3i,J 2 i, enlarged .side- ..u,! fr .nt^views of the\n)vf8 taken 
ITQIII Me ef the falb«l uf the <u>me speetmen of wood ; Oi>(<,f^^r, O^^ffc-r yrn^;,. 
Tig, ■ ... S. Tklin mmxm, 8m., p. lO; 3, a porideti ef « tube with the antcmr end ncrtiigt 
MtuwJ ..ze; 3 a and 3 4, dde. ilkl fteilt.nt1»of Che Jfi».^^ 

WW, Ootatoor ffronp. 

'^^ll^iyf*"" "WitEiaKs. p. 17 i two vi«w, of t«b« «| a somewhat 

P- *3 ; . r .-^ion of .t.>.a. ^th the tube*. nat«r.|«»i 

f%. ™ ». R<>ei=..,.„,u oumii, 5^./., p. 3u ; 7 and 7 ,ide- and anterier ttmiwl twwi. the 
former «homng (1.. p.,=i*;nn of l.a ,,u.. ;^ t^o t«W>i Orf.**, 0»tatm,nnv 
1%. ... t.. »^^^;;^P^^; two ..ew. of a tube of .^ter^in., e^..; 

tig». Cl^vacell^ S8m,suu:ata, p. 31 , 9, a,, .j,,^ „„j »-««t«I view, rf e eaet 

W«i 10 and 10., ride. «Ki Bppe, view, of Pcbee' erfZTllZ 

... 11. 0..™on, KXA mzacaiom,«./br4.,p. 8I»; ride- mnI le^rfad ^ «„. . 

... 15, P„^. o,«ca-H.^^.,., p. ,01 ; a „ v.ith the ehdl A, 

pwtmlly pt««ipved; the probaUe shatK, of the ebell ««. »«t»^ --*L 

^^•"'"•'"^ ^--^ 

Vige. M HI C— 1 ttA, aw ». 4*. M I « 

/-'y yr»«p. *•.(«• Pl. nl. Hge. a_4) ; GWa^,a^, y^^,^ 



Rg». 18—22 
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i'LATE II. 

Figf. 1—4. P.ivor.SA oHiEXTAt.19, /Vr//., so ; 1 an<! I a, jide- and uj>iier rietv* of a Jaige per. 

feet »p«!imcn j 2, a posterioily Bomewlial narrower xtentXyi ftwit-fiwr of M- 
otb« qiNimcn; *, hing* of right valva; all •pteimcM ftom AmgfMlf, TrieK* 

Fte». HimaiA TCimm. a./., p. 84) 5, a ma\\ apeeiiiu>n *i,l«rsed hve tim«« tba 

nutural xizt, side- mid ventral views ; aid*, and yppar viaw||» twioafba «"^Tf il 

size ; .l/i/)VjfMf«ec, ()utalo<ir grosp. 

Fi». ^ .. . J. P. ut*rHou g MfciuiA, p. a* ; tide., upper, ventral, nnd front-Meiw of a ocariy 
I>ii*i* arcdoMit, (wiw tiM natanil iIm } JHarmrwAMir, CMa«MP ^iwy. 

Rfi^ B-9. Po»o«v. , vTv, , ,7 8. .id«.-«.d ft<mt.vie«.or .H.Hy p«<i»| q«U«eo , 
** *^ " ** *»• ** •»«^ P"- "i. «». "I C«n.*nitaiv«. 

Kg.. lO-ll. PK«^l»anf4 0ATOAt4.»»«.,p.7»; 1 0, .i.k-vkw of a «ugle v.lv, aith the shell 
partiallj. ,,ri™i; 11, fnmfc aw| .pp., view, of a pedfeci caat; S,HimM^ 

lum, T>-iciiKopo!jf groHp. 

r.8«. li-ia. CoB,..v.. Prm.., .VW.. p. n, 12, aide- and opperviewa of . neariy perfect 
spe..„o,. wuh the shall (««p.pl. ^ Bg. ISji IS. 

interior of w„Talva,i»a«i{rf«,,r«/«fa^r,TO^ 

*igi. Coiurt* OuBJWuii, Sto/., p. 70; rid^ad M^im of dilbmt nccni«>ar 
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Kg* 1. Awattsa |^C:-:i: omya] akcuata, Fori., p. 7S ; &idc-and upper viewa, Hm 

tammatioa has bevo restored in outline ; Pondieierry, I'alttdaynr group. 

FigB. fe— 4. FoBOXTA miiu, Sttd., p. 4d; 2. 2d, aide^and nmbomil viwraof right vahw; 

Sj finmbiiaw vf KiMttly eompUto ipaetiBMij 4^ liia^ «f left wdwj ipNHiMM 
8 and 9 are ftam G*nutan%agaimm, 4 ftgm Xthturt; TriekiMfolf frtif. 

P!^. ... Phoi.adomya tttnim-r .1, Slot., p. SO ; i nn ! u; |„ r vl . w)) of » ca»t spceinn, tb« 
posterior end haii bten restored; 4i'i;ai/.i,'jj/<i.ijrui.., 7'ri,:iimpolv if roup. 

Vig. ... 6. Hbjsua mvtva, p. ^comp. p4. xvi, fig. 0]; (ride- ami umbonal views of 

Fig. 7. Ke.sRA detecta, Stol., p. 40 ; 1, nde-riew twio9 the aiitiind (coup. pi. Xfi, 

fig. 16) i 7«, mnbonul view, natural ani CMmm, OtMMTfm^ 

Kg. ... 8. PoniiTA GLOBCLOiSA. Fori., p. .17 ; tida. uid ftiat>Tiew>> (conp. pi. zvi, tg. 18) } 

Cmarajiailiam, Arruiloor group. 
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PLATE IV. 



Kf. ... 1. PuoLUKUtiA nantmoaht SM., p. HI ; aid*, and uffw vwn of « huge tpacimui 
with tiie ikdl firtienrBd, (Map. pi. zvi, llg. S6) ; amHfa«Mv*Ai«> THekbnj^ 



FSp. ... |. Yoi.niA srauTftA. Parb., fvije postea.fam. j\V'Ct,'/.;<.v/n.t:J, im1iii»I «i«»»w<i ««l»iy Mi 

view* of the type S{>i'ctm<.'n ; Pondicierry, Arriaioor group. 

Vifi. ... a. Ttcr.uLus ALBEiiTisua. d'Ori., p. lOi j si<k> anil umbonal vi«iir« of tbe l«tt valva; 
ClMHn|p«ilMni, AnMtar group, 

twice the natanlnw; Atttficybny, fcAuAy**-^^. 

Rf. ... *. Baboua [IcAXOTu] PoxDirHininiPOTis, /1>7A., p. 1«7; «d».«odii«l»iiiil »Jew«of 

the ori^ual specimen ; Jloraria/oor, Ot^utuor group. 

Rgl. «— S. Tbujka [Paukomikra] iJiooxspicri, Forb, p. lay. 6 a, sml tUysmg the moicukr 
au<l pallial impressioiw ; 7, left x-alve; 8, ri-jht vulve, the poitorior poitioB of the 
•IhOI completed from iiaotiterapMiiiieaiS* and 8 • nearly pcrfscl Bpocimen; 



Kg. ... Ttax. [Aimx)w,.ia] mejidosa, p. W, nde- «Bd amlMnul twm of a per. 
feet CBBt ; (Minn, OoUiUior gron/t. 

Fiti. 10^1*. Trll. ['Ps«o.vjx.ueb«a] ^ciiKiAHjL, SM., p. 126. 10, Bide- and iDner viwa «f 
ngbt valve, twice the natund ^m; 11 «mI 11*, outer aad rfcwg of a 

left ?«l»ai 11a, iront-view reitored from two valve,; H, liiangiilBr 
vaiia^t W, peettliariy doagated vwiety, M uataial «zc ; (U,^ruj,oUUm. 
JrrMotrfnmf. 

Vif- ... 14. Tell. [Tei.l]sii>:-;s1 vi i Mom, s^o^ ^ 12S • .... i • 

ri«ht valve, t«r^ the natural pwtudly watered j M^nri^, Q^Mttr 



r,. ... 15. Tblu [Auoopaou] d,.c:tm, p. 1^, ^ ft^^ j 

..wi; Horanaloor, OiMmt gm^. ' '^^'^ 

H». ... 1«. BiW^ [ICAWIUJ turn*. SU., ,. 1 ; IC, „ppe,. vie^ of , t 
-nij ie«, a pe(<Mt left vaivc ; Karapamdf, Anuikor , 
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PLATE T. 

U. van,, p. ISO ; u cpecinien willi dtt OOter mlliMt of tiia ditil IDMtly 

I.L. [LiseARiA ?] sKSOMinnt, «W., p. 130 j right toIto; 8tntamuiif»l»m, 

TrickUopolj grimp. 

H— 7. Tell [ Liseaeia] aovufiut. p. HI ', Cmm^tmm, drnakorfm^. 

I.vci»A r Scuizodesua] Tmi'AirriTA, p. 57 ; 8, a lar^e i»erfect rigbt v«l«{ 
0, 9«, a perfect ifmall sp*cimen ; 6 4, another Blijfhtly woru otT; 10 and II, iuiifr 
view of the tw« VBlves showing th« hingu-t«etb, tJte li^ht lihiuloil portious of 
tfa« tiItw tot* bMB iHtoMd ! itfwnfiM^Mww. TricAimroly gru^. 



Jiffh 12—14 <AMHmiX4 lumoDOHTA, Sov., p. 2»5 ; 12, inner, 12 1>, «ater vieir of a left «dw 
with a line couc-uotric fttrintion i U«, fivnUTiew; tbfl nght mIv* dnwn fn« 
another specimen; 13,131, inoer and ontir ncwi of • muQer wd a little raoie 

convex valve Uian the last; \\,\%ti, outer and inn«r vi<n>. .A' itu' Ktrin^r.r 
ribbed varietj; 14 firoat-vienr, Uie right V«dve oompleted from nuotlivr 
I ; J/rUltor, Jrrbititr fntgt. 



Figs. 1ft— 19. OuMOtUA ZimUANA, p. 296 ; except IS, the pcriphvrical portion of 

which is iMurtinIly rwtored, all the otbor fi^iirt.-» are drawn from perfect ^ediiieiM 
and in natanlaizv; Xinnjfixtr, Arriatoor group. 



Fig. ... 20. CuTumsA [YGiiUBu] waaaiBA, StA, p. Vtt; iu %. iO o the right falro ie 



flg«..tl— XS. CrrBiMEUiA axalooa, p i7S; specimen SI ie fiNltt Mmimi^ntnm, 

2? an'] 9S from /fii!a/ic-ii;(.y, /Vif,v.'t(i>t !!/jf group. 

figs, — 25. CmiMnuA Ou>bahiana, Siol., p. 179j of apecimeu 21 the pi5»t«rjor tcriui- 
nalain k pirlialljr mlorad; AMfimlf, DrUjiMgw^ pfnf- 
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PIATI VI. 

Tigi. 1—8. Crrawnu OumAmaiik, 8M., p. 179 ; in It^- * th* poiterior and niferior 

jKirtionn, in 5 f iily thi.' ]*sti-ri;;r ;it>' r'.slrirnl from uditi i-i'LH-?:n.'i.;- . N', ■, 2 iit 
i'rom AlundaHii/iou/iiM, the utlicr »jh-imij.i tnnu Aim/miiJjf , TnciiHopolg groMji. 

Fi}». ... 6. Ekiphyi.a nnTasA, AYo/., p. 182; I'j/Upaudf ; Jrriatoor groap. 

Kiga. 7 — 13. Buraru unmoouius, jk. 181 ; ipMUMM aliglitly VMyiog in •bapc 

«a4 tUoknMi •letpt B, wUth u mlusad tmiee, all tlw oOar i^Mna 
an dmn tonatmlaiwi iwig^iiriMod of ^a^paw^f^ f/MiB^pa^ fm|p. 

Figi. M— M. EainTU FouHuirA, AML, p. ISlj Arriaktrfmih 

Fig*. IT— 19. CnoBU Oauiuiia, Ami,, p. 170 } OmartffKnm, Arrkbtr §m^. 
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PLATE TIL 

Kg*. 1—4. CvwiKu nuA, 8m., p. 169; No. 1 u fraoi awr ^a^Mufy, i, horn Xmnnuw, 
S snd 4 film vfAwJ^aapciMWii J IWcJiHQM^ ifM^. 

FSgB. J— e. Cm. [Caujuta] laCISUta, jM., p. 174; NmnftDf, drrialeor group, 

Vif/i. T-^. CvTii. [Calusia] scuLrrninT',, p, 173; 7 and 8 a, fcide-, and front- views 

of Uw aanu »peciiiu!uj %it, somewhat more «tuugat4!U viuri«ty; fmrn near 

Kg*. 10— U. CtTHRKK.^ i.uiiiu,£M'.,p. IH; (Innb bw JTiiMaoirr wd Itfn|p«H^, Arrtahor 

¥ig>. W— M. CrtK. [Calura] MuntVLA, SM., ^ 175j aU th« iigucM •uliiigcd twioe the 
mtnnlnM; Ouu n po BS Mm, JfrMantra^. 

M— W. Cm. [CUtnn] naum, «b^,pu 17« j t\ ■nd «I «, a eoun aiMeimen, enUrf,-, ! 

twice natural Bue ; from GarnJaMKHgoUm ; 22, natural eizo, from rhiIU of 
GaruilanrnHgalHia, Tnciimpalj/ group i iZaa^Ha basa Karaf»ndf j Arnnluot 



Kg*. *4^y. CvTH. [Caeyatis] TUli<JiDut.A, p. 177 ; 21, toarse.riWj«d variety ftou S c 

MOM unditaiie) 25 ud £8, ttiuir riblied «r ttrktad vanetir finnt u earthy 
twiMmiiit Uneataw; OHm, (Mmlaar gm^. 



Kgi. SB-*fc Crm. [GAnAm] •hLTiamia, 8kk, p. 177; ti^Qmi^Hngahm, TrkiU^^lj, 
ftVi W, CmxarapoUiam, Jfrialout §tw^ (llw cowMntrio atektioa in iiir, 29 

■*-Mb««Kttlefin«r). ^ 



iiga. Cm. tCAUJSTA] i.i»coij)ALi», m., p. 175; fig. 31 hss b«ea putiaUy nt toted 

•^-TtoliwAaiMortbeothar-nlTC! iNMfatr, drriatnr gnv. 
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PLATS VIII. 



K^. 1— t. CvTHMK.i [C*UTjiTls] iNTKHciSA, SM., p. 17S; 1-1 J, side-, ami front- viewa ; 2.2 a, 
•ide- and vipw rmm i botli figvm ue takmi from wiy partiitUy porfeet ■peci- 

Fig. ... 9, bMWM anu, SM. ; Jttraf^, (Multtr^my, villa pMtai^ Chb. dBOntM. 



Fig*. 4—9. Vimnik tVwiLHiaBu] manoHmk, St«L, p. 198; all tgum in mUral i 

4. 5. C aiv rram / ^fayw i m jr, ArruMmr fmf i 7,9, 9 fiwn new 
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fLATK IX. 

Tig, .,. 1. CtrmVA CBHIATA, Ablij f.l9Ai Arriahor, Arrinloer frvup. 

Tiga. 2 — 8. CmmA ¥mtm*VK, SUl., p. 197: diflerent vkm of ajjicoinieiu in natund 
nMj fto««Wt«f Jaa/'i'X'/y, TrkHnojwl^ gnup. 
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PLATE X. 

ISgK, 1— ft. Cvri: >. T:< ,\TitKAl couDiALi«, SM., p> IM ; IfiMw in natural mk; ftnl««M». 

J Tn /liiiopolj/ grunp. 
Fig. . 3. (jui i.un I I '.:.[-^s\M \, F'lrf,., p. 'ZVJ ; Monplepaudf, Oelafoor ffrovp. 
SigB. '1 — S. (iocLulA niGO-VOiUK^, Slol., \>. 290; iliUewnt varieti«!6, all in nataral size; eust of 

Rgt. 9— la Oris NPi rTA, Shi., ]>. iSH ; 9, 9 east, MUinl aiae; ID, a perTcct Actt, twice tbe 

natnra] eizej 



1%. ^ 11. OiuouA OBnimuiu. AM., p. fSB; iiife-y flwiii-, and mncr views of the right 
vahra mth tli* milw and the patatior iiMt||tii aMnatrliftt imiwrfvct ; Jf«mr- 

Figc IS— 14. QwnwMU jdoou, JM., p, tMj (Mnw, {MMKr^mii' 

19— tl.; Cahi ita ■) ■ ivn<(yn,il'Orl,.,p.iW; figi, 18 «ih1 SI aw lahca fiMtt tlu aau 
lucu ; Xinnfoor, Arrialoor fnnp. 
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PLIIE XL 



FigK 1— t. Fiumi nutovmm, p. US ; ^rU «f OfftMt, (Mttitvr gm^. 

F|gi. $—7, Cahdu m [TuiciiYCAiiuiiM] rscoiiyntii, Art., p. 21 C; I-, a fr nt-view, oom- 
fHjRtI of two diirvreiit valve; ; in 5 tlie mrlkoe of thv valve is ji,'reatly worn off; 
(Sand 7 are (lerfccUy i>n-)>erved tpcciincnx ; 3, 4, ft in frMM AniMMMyalM / 

fi urid 7 from AitapatiJj/ ; Triciinnjinlf qrovp. 

Fig*. &— 10^ Carsidx [AcAKTBOcuunvii] mLLATVU, p. il^i 10 is a right valve, 

hiS^dtinealiMiittanilMtt; It, 10 »n ftom Js^Mw^; • k fioD Ffk- 
/MM^, with IliB gimnuhlint on tiia riho giMitlgr worn olT ; ft«iitiii4Ni(|» yig>> 

Figt. 11— IS. Cahuivsi [Tuauiiyuaiiuiiih] KxtLAKs, Ski., p. 218j nil figmoin nntnral nuw] 

from near Arria/Mi; Arrialoor group. 

Fig. ... U. Cabmux PccTCXCULOs] soKOBiccLATi'u, p. ilU; liido- aud front- views of 
n laft vdn^ Hwioe the mtnnl aiw; Okmdtoii^^nAm, 2t-ialiM9«^ f'MK*' 

Hgi. 15—16. Cabdum [TKAinyamnoii] rnonicrruM, .i^jr., p. 217; IC, side-view; K.u, iVtmt. 

view «f MMithtr •peounai, tha right valve partially mUircd from fig. 16; Kola- 
thiw, OaUlmr fwtf. 
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PLATE XII. 

l«ndS. PBOtocAHMl-ai ai.tkm. Foil., J,. 2>i; two dilWieni vulva, fwm MougUptuJf, 

Fi*.. 4-7. Pl«W*lDi««I^«n«c«l»KK«X<W.,p.8aO;^«./„^^^ 

th.m,er .ml tbiclwr T«ie^>-} fir«. ^m^^ . m, ,. r.Oi.T inl1.-,t«l .l,ell la.,n,llv 
«tro<i«-«oiMeiiti» ml portcrtDriy with n.d.aUiig ; A«w* i^'. 
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OF SOUTSBUN INDIA. 828 

V. Oid«r,r-0BAU0BA. 

The families wUicli nrn hern inrliided in a srpnnit.' okIci- undrr the above name 
are five, the Vsmticobdiidm, Tridacsid^, Cmajuj)^, CnAuosiuBWM, aad EtBtmu- 
TiD^. With the exception of tin laat, nek hu, at leaat, <n« Hving vepmentatiTe, 
though the whole oidcr appears to have had its- r.'rcat.ist (li'i rl..iimerjt dunn^ tlir 
later timcti of lln' jnesozoic period. Severai important ciiaracters in the organisation 
of the animals and of the shells make this order a very natnnl group of IteiliMTpodA. 

TLc auimals are di«tiugui»hed by their thick, generally romided form, w ith n 
double edge to the mnntlo, the inner one of vvhicli is united, the outer free, tliickened. 
and often provided Trith, or ptodneedinto, different kinds of aili|Mlldagtt ov fllamoDto. 
The inner united mantle has one opening for a small, more or Irss Ttirlimr'ntnrT 
Ibot, and frfro for the siphons, which are slightly, or not at all, produced, but ahva,vb 
Wpomted and. oll< n with ouo or both of thcur orifioes i)±imed. The thickened free 
edges of the mantle aeonte the uaual manifold abaip omnmentation of the shells 
whioh posMH ft rettetilaM 8tnieltire» md art oftBii tnmned by various anastomos- 
ing canahi. Tlic gills and labial palps are usually of small size ; in the former the 
inner pair of giU» is geoemUjr smaller than the outer, and aometinws neariy 
obndeito. 

Tho shells ai'e solid, thick, generally ini'<iiiivalyr, (lie larger valve being usually 
partial^ attached, and one or both are tUMy oriuuucnUxi with kuneliie or apmsa. 
Tbe binge oonsists generally of ftnr large teedi, tiw nrascolar impnarions ore dliBn 
on elevated ridges atnl <ir '^n-.ii size, the pallial impression entire (or ? sinuatcd in 
MiPfwrmaJs titc ligament external, sometimes obsolete; an iutenud cactikge is 
present in tome finoilies. 

TheCsAStiDjs which at pri-i-ni. fi.ini (lie liiost rxtensive family of tin's orJer have 
often been, more or less, doiMily associated with the Caxdiio^, but there is actually 
very little resemblaiwe between them, except tbat tbe iiieh spiny ocaamentation 
ia often common to both. The organisation of the animals with their united 
mantle ma^jius separates them widely from all the VJSNEEAOEA, and equally so 
the stniotnie of tbe eater layer of the sbells. It is indeed vefj difflcult to ass^ 
to the present order a natur;.! jihiee in a systematic arraug*»menf of the Pf-Ieoy- 
poda. The aninials appear to combine the characters of the MYAQJiA and 
^BirSSAOSJ, poasessingthetmlted aaulle and entail fiwt of the former, and the 
short separated siphons of the htttrr. But as the former character seems tn me 
to be the more impoitaat one upon which our system should be based, I think 
the rdatlon io tbe fert fcmily is greater than to the second. 

Tiu shi-Us of tlie i)'.her families are by the small number and the arrangement 
of the hinge-teeth, by the frequent occurrence of an internal cartilage, and the 
occasional internal peuly straetare also in favor of this classiUcation ; and thus, 
properly speaking, the CUAMACEA eeuld he cotisideretl as abnomal forme of the 
MYA C£A, especially Kjcalling some of tiie large Corbitla and allied geneia. Were 
it not apwMeatly tery uaaatoial to bwak vp the series of connecting links 
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lietweeo the Soi.icyrDJs and the TELLINA CEA and from those again to the 
VENE'RACEA, I should have certainly classed the present order imiUBdiatetf 
after the MYA CEA ; but considering our present materials, I prefer to look upon 
the ferawr named three orders ratlu-r :is Ijclonaring to one scries of shells, and pro\i- 
sionally to separate the CEAMACILi li oju them. However, it cannot Im? doubt«d, 
I tliink, tliat the relations pointed out are to a great extent correct, and when parti- 
oidariytiw very nnmerouB fossil MTAQSA and also the CHAMA CEA have been 
better slu-lir l thr claKsification of the One next to the other will moat likely he 
found the most natural one. 

Fietet and Camplehe, in th^ leoemt olassification of the oretaoeous Pelecy- 
poda of SnintfvCroix (Pal. Suisse, 5'" scr., 4"* partie, ISft^*), pinpnsf> adistinct order 
for the CMAMACEA under the name of " I'leurocoaquea 2>tmya»r««" as equivalent 
to thdr two other orders, " Aofyiate* orthoeonquei^ mi "A. numemgainet.'* I eon* 
fess, I do not o cither in the organiaition of the auimab or anything to 
support this grand divisioa. 

All tiie reeeut OSAJUAOSA are Uttond, living attadnd to roeka, or on ootal- 
reefs; the fossil IIipptTRirny f oft™ formed extcnsivi^ I niiks similar to those of 
oysters: they belong with few exceptions to the fiiuna of tropical seas, and are all 
imrefyniainie inhabitantB, The total number of known reeent apedea ia about 76: 
ni the tertiary periLiil it is cons'ilcr:i1>ly smrillfr, hut ivi ilio cL-ctareous period it la 
more than double, very rapidly decreasing again in the juraiisic pcnod. 

ZVIIL FbmUfr-VEBTICOMlilZDAB. 

Shells (Hjuivalve, or nearly so, of small size, inflated, with the beaks incuned, 
dosed all ronnd« more or los solid, i)early inside ; hin^ with few cardinal teeth 
more or leas obsolete, ligament sub-in!crnal or internal ; two muscular impressions, 
palUal line simple. The three genera which I propose to include in the present 
family undtar the above mentioned chavactoristic are PecchwH-j, Verrirordia, and 
Allopagua, the last being proposed for the species Eippagus Leumm of Deshaycs, 
as it docs not belong to Lea'a genua, which I shall point out forther on. 

Of these three genera wo have only lately* become acquainted with the 
animal of FItrthordia, tlie other two gcuera being as yet knowu only in the fusiul 
state. 

Dm animal of F. Japonha, A. Ad., lias llie imTitlc mnrijins tmitcd, with a 
snail anterior o])euing for the protrusion of the foot, which is small, triangular, 
compressed, and a posterior roundish, fringed opening in whieh aie enfdaaed two 
separated but very short siphons ; Inl i;)! pulps srnnll. 

Mr. Adams justly observes that f 'eriicordia has no relation to Trigoaia with 
r< gard to the organisation of the animal, and that it ia nuwe dowsly allied to 
QUMut r==^I»oeardiaJ. Considering the form of the siphons in VrrnamUa and the 
genenl character in ti»c form of the slicll, this classification would oertaiaUy appear 

* Adb. Mug. Km. Hut., \mx voL ix, pi. tM. 
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more owrect tban the oae adopted by li. and A. Adams. Clienu. or T>..1. iv.s 
out looking at the otter pecttliaribM pointed out previously as regank the umtcd 
man«em.,-gln. sl™r s.uaU labial palps. &c., and aga&i tt»«d.tfoi« of the 
shells to those of the Cjlhuo^, tho distinct groupiu- in tUc order CHA MACEA 
appears to ma to be best <n aooohlanee with otir present knowled^e of theso sheila. 

rhf (^fuu-actfrs of t!,e flireo -i-nrra are briefly as follows:— 
_ 1. l erticot'dia, 8. Wood, 1841. Shell lmb^»bicular. equiralvo, of ,,,^11 
aiae. modemtely thidceiMd. mora or len inflated, trith pointed incurved l>«ak*, 
8m-fa«v ^y^^h radiating ribs, sometimes besides ornamented with granulan. oovewjd 
with a brown epidermis ; hinge writh one smoU cardinal tooth in each vidvo Iwlow 
the beaks, somewhat pmlonged intemaUy along the iniwr Innnlar edge, and in one 
or the other vnire th« i"Tirr rim is occasionally interrupted so as to repi-esent one 
strictly cardiuai and one aublunulM tooth; the poatertor edge of the ahell 
^ nerally occupied by a laiaed rim iBtenwlly, whioh suppofte the internal linear 
ligament. The type of the genus Ls V. ormUa. d'O.l, , 1 besides this four 
other recent and four (tertian, ) fossil spocies have beon described, (vide Joum. de 
Concbyliol., 1S62. vol. x. p. 380). 

2. PeooAio/ia. Menegh., 1851, {rid" irnrnes' foss. ,1 s ;,>rt. Beckens 

vqn Wien, vol. ii, p. 1G8). Sliell sub-orbicular. o^iuiralre, strongly rcntiicoBO, with 
fbe beaks incurved and disUint from ea«h other, attrfine ndiately Bukated and 
ribbed; hinj-c in the right valve with n ^frons: rardinJtl tooth below the u-uli i, u 
conregpondiog indentation in the left ligament apparently linear, aituatcd 

along the upper ])ustcrior margin. 

The tooth of the right valve is sjipjwsed to have supported an internal carti. 
lage, bat fbere is no certain proof of this; it in form greatly resembles that of a 
CJwnw. On the wliole, the character of the slicll is that of a largo solid FerHeortlM, 
except tb.at the left valve has no trace of a s|icfial tooth, and tiie 
fiir the support of the ligament is almost obsolete, but indicated by a groove in 
the mai^ of the left Talva^ Onfy a single mioome qweiea, P. «rgente», U as 
yet knoirn. 

S. AlUtpagiu, StoUoslca, 1870. (Hippngiu!, apud Deshayes. non Le.o, 
Doscript. dos foss. du has. de Paris, 2iid cd., vol. i, p. 809). SIicll orate, lliin, 
very inequilateral, moderately tumid, with small ajH>'Oximate beaks; surface 
smootfa with s&nple strisB of inerenae; riglit rahre with one tooth in front of the 
umbo, left with a similar tootli below the umbo; ligament su'i-iiitcnial, post^rioi-. 
I'be typo of this genua is HippaguM Lemut, Deshayes,. 1. cit., p. 810, pi, fil, 
iigii. 1-3. The apeoies diflers by the hinge and the stmotore of its shdl from 
Mippagm, - l^i i' ^ niiji ia? figure of JT. isocardloide* being apparently quite 
correct,- the hitter gunus belonging to all appearance dose to Mgtia in the 
Vmvumam. Deahayea' speeies h externally very like a Ifytitmeria, bat this 
again acr ii'ils in the character of its hinge wflli ri ue Uippafftu. 

Ko cretaceous species of any of the I ebticomoupji haTO as yet bccu found, 
nor an than any dlatliMt buUoationa of their oceuiTraioe in oUer depoaita. 
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XIX. l\,m!h—Tn TDA CXIDyE. 

Tkc (tpifnn^" aie characterized hj aa. entirely dcNMd mantle with thickeucd 
mmijiiu, flie oztaniB] fringw of wludi are liM^ tfm two ^phonal oipeiiiiii{^ nie 
M-pai-atcd and sUiiatcil on the lovvor side, usually with the marf,'ins friiitrcrl, the jifdal 
o|>emog is in front of the beaks corresponding to a more or less distinct opening of 
tfaeahell; tiiefaotn lantt and e^Undrkial; mtrntli with hm^ narrow lips, at the 
end of each of which thcif is a pair of pointed laliial palps ; [;\\U two on each side. 

The sheila are usiuJily cquivalve. frcM:, oft«a enclosed in growing ooral, ftolid, 
snb-triaogalar, rather elongated, tomid, rarely smooth, mosfljontheaiuiftoeabongly 
radiately ribbed and ooncentricailT lamellar or striated; the beaks are incun'cd 
and ckae together; the lunula is more or less opened and flattened, ligament 
Samr aitaatod along the posterior nurgia of fho alidli iibe hinge consists of a few 
teeth ntoated along the hinder mai^n ; muscular impresaon alnglc^ aitwted near 
-the middle of the infiaior margin, pallial line entire. 

The three geneia included in tlie piesent family are — 

1. Eurydettna, Morris, ISfcu, (8tr/.i li < ki, New South Wales, &c., p. 276, and 
Dana in Geol. of Expl. Exped., p. 699). Shell oval or roundly cordate, rather 
thin, bnt very much tbickeufid near the beaks, conoentrically striated or nearly 
smooth ; beaks strongly inoiunred with a sort of an excavated and gaping lonette 
in front; ligament large, OOOUpying the greater part of the pr)s}i?rior, more or loss 
straight lunge 9x&k, which Is broad and extends Uiiow the bcuks so as to make the 
llgametit timoA internal, one large!, cub-oonkal cardinal tooth in the right vslve 
somewhat curved upwards aiul correspond ins: to n pit in the loft ; several small 
muscular impressions near the hinge, but no other larger ones perceptible, neither 
has the pallial iin|uession been as yettraoad out; type, M. Wnhtm, Bow. sp., fhna 
the New South W ales jtaln^ozoir nn^k?. 

Morris suggtalb that ihis very remarkable shell should be phured near Avioula, 
but the general form, the excavated and gaping lunula, the strong developmwit 
of the lir'ameut heluw the heak, and the iireseuee i,f n strong airdiual tooth in the 
right valve all t4.ud towards a relation of the genus to Tridaoaa and Mippo^ 
tnm. which it dtffim bjr the want of eztamal omanentatbn. The relations to 
Blppopnt have been already alluded to by Daua, 

2. Tridacm, daCosta, 1776,» (EUsments of Conoh., pp. 274 and 298* pi. vii, 
figs. 4^). Pedal opening of the ahell wide, hinge in the right valve with one 
short cardinal tooth posterior tn the heak and two remote lateral, in the left valve with . 
two smaU cardinal and one prominent kmelliform posterior lateral tooth ; ligament 
heknr the heakatliioheoed. and often lodged In a special spoon-sbaped excavation. 
DaCosta, I fiod, was the first to use the name Tridaaa for our shells hi a 
strictly generic sense, giving an exoellent figure of what appean to be 2*. Oimingii 
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9. Btppopm, Moasch., 1787.* MmU quitB ufanibv to mdima, bat the 

stirfuct' is iiKin- t ii!i< rcuUir, nnd tha paAil '«l|Miniii g m only imdifittod hj > IMWIllMr 
of smxill serrations of the uiargiii. 

H. and A. Ad&ms ftate that Chs hinge is eompoaed of "two «oni|ireawd, 
UHcriuul, priniiiry Uxth in eneli valve.'' 'I'in-i'i' is, however, strictly s]>cakiri<;, no 
dilTcrcncc ia the hinge of Mippoptu and Tridacna. In the former we have in the 
right Tfttve a ntbw long fauneUifonn o&rdlnal tooth, the hinder part of which 
OOOtinues as a raiM/d ifiiiiT cJi.'c of the lii:ii;i--uKiri;iii und is siiiiirtitnc^ broken up 
into two or three Ixuncilo: ; besides this long cardinal tooth there ore two posterior 
bat rather indistinct lateral teeth ; in the left Y»lve the hinge-teeth are also very 
similar to those of Trulitrmi, oxr.-pl Hint the furrow Rcparatiag thn two cardinal 
teeth is oontiuued posteriorly, and jmscs directly in the groove which bounds the 
potterfor lateral tooth below. 

With the exceptioTi of the ppcTilinr pahcozoic Eurydetma we do not km nv any 
fossil species of the Tsidacsidjs. Looking at the £bw recent forms, the character 
of tlw imioialft wiUi tiidr oaited alplums and the solid shdb wiOi tiw peeulitr 
single cardinal to"tli, flttiTi? into n frroovc^ of the other valve, n'rtnin!y indicate a 
relation to the CadUiDJ. The position of the median large muscular impression 
inttietwoNOwtgenefabquitepeouliartbirtlfldiiktiMttlistwe tmalter impnes- 

sions below the antt-riar and posterior torminatifins of the liini^f'-arca nrn tn be 
more ooneetly identilied with the two muscular »cars of other Felccypoda, though 
that opiakn hsa been contradicted by sererAl oonehokgists. There can be, bow- 
ever, no doubt ttnt thqr aerre fitr th« atfawhimmt of liniibtr muaeles at m other 
Pelecypoda. 

XX. Family,— CHAMIDJE. 

The animals of the recent Csamid^ have the inner muJiUc uiutgias united, 
the outer thkkeoed. fringed and separated in their entire length ; there is a '^muA 
opening in front for the protrusion of n laflni- short, cylindrical, and usually 
anguLirly bent iwt, Hud another opiiuiug In hind for the two sijihous which arc 
aeparated, with fringed oriflcca, but very short ; i lie labial palps are small* IHMKly 
qundi-nngular and obliquely truncati'd ; ont^ pair of gills on each dd^ nnequiil, 
narrow, the outer half posteriorly jirolongi^d and united. 

Tliu sheila ai» Tcry solid, free, or with one valve {MOtiAlly attached to other 
shoUii, rocks, or corals; the beaks spiral and more or less mMginal, auiaoular 
impressions two, large, pallia! sinus entire ; hinge usually with one blont oardlBsl 
tooth in one valve, fitting Iwtwcou two more or Il-^s unequal teeth of the other 
valve; sometimes there is bealdes a small posterior lateral tooth present} ligament 
external, linear, generally sitimtod in a groove running from the beaks to the binge, 

• MituBcIiL'n lowt W ijitotwl it! ti.1 jiuiliurily o( tho jtmnn. fiir a> nil Uic otlit-r foriiu llmt JT. ffHtmu), noUo)d 
b' McuhlIicb under llvr ahurt maif. )uv.' bcra iibo.nl hy Liiunrck hi dillrtwit giwr*. itmuiit l» imdnwtoud tlwt 
1j« fwarml Uiii uauio lot Uut ui^l* tfeciw- DkCiida ttlivadjr iigui<» it wdixiuet bm IHdimia, Ixit «lk It ft 
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aportioaof the ligament is often internal; th« presence of b «iirtih^ Bcenu in 
tome fbnns to be also indicated. 

Tlio siilidity of the shells, spiml boaks, large muBOul»r impressions, and the 
prescuoe of one or two verj' strong cardinal hinge-teflfli MB th« ptommeot ohamo 
teriatks off tUs fuaSlj. Considering tlioso, I tidnk tlio family must receive a 
hri:<T nvtrn^inn, ttmn is usually Lciwn to it in concltological works. JJiotroear^tm 
Ljtcodui antl JJicerat sliould cei tainly be classed together trtfh tte CioMtf. The 
first b B tciaam fbm, the second probably linsic, the tlurd jurassio and creUoaons. 

In this In-^t f-innntion several othi r npw forms appear, which in all tlie prindpttl 
chanioters agree with ChanuB, as wsis some years ago pointed out by 8. P. Wood- 
Vrard (Man. of MolL. Snd ed., p. 87), wbose classification I will in tlie main 
follow. The genera to w!i:c1i I allude are Monopleura, lif-ifnu n'ia, Caprina, CaprU 
nula, &o., &o., some of which are t>aid to possess also an imeiual ligainont., and if 
this be ranily the «aM those Ibnna will Ixwre to be plaoed in the family Ch a uosraniDM, 
the relation of which to the present family will be point i fl out further on. The 
KitvamittDM (as reatnoied} will also form a distinct family from the present one, 
in vbioh I wfll fatdnde aU the fam» iritb one valve aplial and the otbw oiore or 
leas flattened and with coiii-<'iil ric <in\y- of [jrcw th. 

The shells of the recent and fossil Chamce conaiat, as noted by Woodward, 
H. and A. Adams, and otiieta, of thiee dutinet layen; the oateiv -whkh it 
secreted by the external, free, and thickened ji n iiuiis of the mantk' ; it lias a 
tabular struotaie and is dc^[K»ited in separate layers, both those circumstanoes pro- 
dnoing a peculiar retteolated appeanmieci so well known and formerly bdiered to 
be entirely peculiar to the shells of JIippHrite». In the Chatno! the tubular struc- 
ture is well seen in semi-decomposed shells, but the retioulated struoture is very 
fine and in raoent shells onlyfsaoeaUe on a mioniaoo^oal teetion. AU the eztemal 
orniunentution, wil h tlio spines, lamelto, Ae^ and in fiwit the greater part of the 
thiokueBs of the flhell, is exaoUy as in JTi^jHtrtfet. I shall apeak of this outer layer 
as the reUemlated one. 

%id. — The middle layer is semi-transparent, opaque, of a silky appearance, and 
consists of vertical, prismatic cells. It varies in thickness in different spedeti 
and is sometimes very thin ; it is only secreted within the extent of the pallial 
impression. I >TiU oall this the prisma (ic layer. 

3rd. — ^The innermost is tlie M>imn st layer, of a penrly or glassy appearance> 
milky oi semi-transparent, and rather homogenous; this is the jr/<u«j/ layer; ft 
appean to beoono obeoleite or ia not pieserved in most fossil species. 

In some tertiary species, as, for instance, Ch. gryphina, L!»m., tliese kyeft can 
very well be traced. In a comparison of the recent C/mukb with the fossil 
Oiirotimm and JO^tpmUet distinotiaiu of tbese three layeca will be of Tei7 
groat importnnnp, as I shnll notio? further on. 

The recent Chamce chiefly include tropical forms ; they are, strictly sp&iking, 
littonl aheUa, Uving attaebed to oorals and moks, and many of them are oat of 
water during lov tides. Eeeve deseribea 65 species in liia Monogiaipih, and bnt 
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fyw have been made known since. I am acquainted with at least two new bikjcics, 
one lirom tlie Aadtuaans and Uie oUier firom Siogspore, but veiy likely sevenil 
othera will be found in our mm. 

The genera arrange thcmsnlves according to their geolr-;,- iT nc^e as follow s ; - 

1. Dicerocardium. Stopp., 1865, (PaL Lonib., 3"" ser., Appendix p. 218). 
Shell, as fur as known, equivalTO, with ttmij^y pramlmnt «nd apinOj tiHsted 
and carinated beaks without any pi^rrpptible place of attacliment, solid and usually 
of lafj^e size; a free projecting liiiuiuii extends from tlio beaks to the lunge, which 
Im provided in the leSt valve with a ati-ong oftrdlmd tooUi ecMVM|wgidill|f to ft 
pit in the right valve, and besides this there are two elongated laminar teeth in 
each valve adjoining or superseding the former ; ligament external, situated ia 
a groove along the upper and part of the posterior edge ; the ahdl of on 
outer lamcUated and inner flbroos la/er ; type, J). Jam, Stopp. 

This genus is as yet only known from a few speoies represented in Uie so- 
called Infra-Iias or upper triassio beds of the southern dediviliee of the Alpt. 
I hftvc described from the same geokigioal horizon in the HimalayM a new tpeoieSt 
J). Simalaymae, (Mjm. Geol. Borrey of India, vol. t, p. G3). 

2. Dicerag, Lamck., 1804. Shell sub-cquivolve, solid, with strong proniiuent, 
■piially incurred umboncs, one of which is sometimes attached i a more or less 
dlstinot itttoraal ridge nuxa inteisally from the umbones near the posterior nuuffb 
(if (In- 11 .-uid bounds the posterior muscular imprcssi')u in fronl ; IrO valve 
with a strong 8ub<anteriar blunt caiHlinal tooth fitting into a fosset of the right 
nin whidi haa poateriody a Tory strong braad oardiual tooth ; boddoa that there 
is in each valve a small posterior lateral t iotli a-lj lining the muscular impression; 
this last is elongated* the anterior ones more tronsvcrsally (or longitudinally} oval ; 
pollial line entire; ligament external ritoated in a slight gnore begindDg «l tiie 
umbones and fxIrinlir.L; aliin:^'- tliv- ]> ihl<:n"<Ji ir.Lirnin :is far rih tlh"- lateral tooth; it 
is supported by strongly thickened fulcra. Type, Dicerat anefiHiim, Laui. 

The species are not nnmcroaa In the upper Jmaeeto and beeoate latker 

rare alruady in t!ip cretaceous deposits, but t!u iv- apprnrs to hf a eonsidernMp dfffi. 
culty in distiuguisUiug from them some of the species belonging the m:U allied 
fenero, particularly when the fiMsO fbnns an not well prem-rved. 

Iteqiiietiitt, Matheron, 1842, (Cat. Meth. et DiMcript. dcs cr)rps org. foss. du 
Dept. des B. du Bhone, &a., p. 102). Shell inequividvc, lower valve large, spiral, 
contorted and adheient, upper valve smaller, more or less lliittf:nod, but always vriih 
a spirr.l a1< ; an internal posffrior ri!i In u>.mUy seen in the lower valve from the 
umbo extending to the poBtearo-iulerior nuusin iujU bounding near it the jMsterior 
mnscidBFlmpreflnan; the hinge oooaists in the lower valve of a more or less pro- 
min. rif „Ki> .^i.i.il, kmelliform tooth, fitting into a cavity of the snuOler valve which 
has one tooth on either side (above and below) of it ; there is besides a posterior BmaU 
bteitd tooth in each valve pnaent; jwUial bne entire ; ligament external, situated in 
an umbonal -rr.r.v;' r,f thv lower valve and extending to the binge, and then alongits 
posteKHiupcrior mai-gm. Type, It. ammoitia, Goldf. The binge of ihis genus moat 



230 



CRBTAOBOrS PBLBCTPODA 



Nsembles Mmopleura, differing from it by the superposition of ttie teeth jn the 
upper -nhe, but the form of the shell is intermediate between Diceraa and Chama, 
The structure of the shell is the same as in the former, the reticulated (out«r) layer 
being laminar, the prismatic (one or two) which is somewhnt thinner neoally 
efaanged into oiTttaUine limeitone. The <ped«a of BtqMn aie m yet known only 
from cretarrnufi strata. 

4. Monoplcura, Math., 1843, {ibid«jm, p. 105). Shell inoquivaive ; lower valve 
baser, snb^piml, Bomettmee conieal, with the tennlnation attacbed, upper tbIto 
smallrr, more or 1>--^ ilpprfH<;(>fl, snmetimes almost fl:itt>-n<'J like an npprculuni, hnt 
always with a marginal sub-spiral beak ; lower valve usually with two internal more 
or 1^ prominent riba, one median, tbo other eub-poBteiioir ; hinge of tiie lower 
valve consisting of a single sigmoid elonjjated tooth, nnd t-^vn shorter toftli in the 
upper or flatter valve ; these teeth are anterior and posterior, not upper and low er as 
in Bequienia ; sometimes there is a anmll poeterior appnndmate hteral tooth pre- 
Bcnt in either valve ; muscular impressions t-,v(>, p)i,iiir;i1pil, pollial lino fntiir; liga- 
ment external situated in an nmbonal groove in the lower valve and extending to 
the hinge, where it is attached to the inner ride of a BBgbtly projecting hinge 
margin of the smaller valve. Type, M. Valauffienma, Pict. and Camp. 

Jn form and sometimes also in ornamentation the Moaoplgwrm greatly resem* 
ble Beqvienice, but the hinge line h tbicker, and the teeth in the npper valve are 
placed one behind the other, while in Sequienia they are one above the Other, the 
result being apparently obtained by the valves being considerably roofaqpiially 
twisted. Only cretaceous species of Monopleura are as yet known. 

5. Zycodiia, SchaflnBUtl, 1863, (SM-Baycrns, Loth, gcog., p. 373). Shell in- 
equiralve, obloiiL', ruudpritely tumid, lari;e incun'L'd ;uid ratlier approaehed 
beaks, of solid su-ucture, and cDucenU-icully coslated on the surface. In the place 
of the- hinge there seems to be in the left valve a large hingo-pbte^ the anterior 
portion of wliicti is pjirtlully idcvatcd and [imlontrnd intn a transverse tooth, and 
the posterior depressed, probably lor tlie reception of the tooth of the otlier valve. 
Itanthepoatedorpattaiib nuuintenia%np totheiunbanee, andthereia alBoa 
posterior eloTigatcd tooth present nlmnst iiar.illcd fo the marLrin of the shrdl. 

One species, It. cor, is figured and described from an Alx>inc limestone bed of 
tbeWatnuann; tiie fbnuation ia not stated in detaQ, but it ia probably hnrer seeon< 
A?.Ty. It is difficult to ftiiTifi a oorrcct idea of this fossil, as the hiiii;c is as yv\ far 
from suf&cicntly known, but it seems to indicate a new form of the CoAUiDJh 
dlied to CS«HW in external appesranoe, and to (Xvprim in tbe fa SlngleTalTas 
have a considerable resemblance to those of PocJi;/ris))ia. 

6. Chama, Linn., 17e8. Shell tneijnivalvc attached by one or the other 
valte, ttie fiee ytiin beings as a role, the amaller one; snilhoe usually ridily 
ornamentoil \\itli laTindki> and spines; hinge of tlio all ached valve consisting of 
a deep curved furrow bounded above by a small lidge and below by a strong tooth, 
fiesTdTo with a ain^la^ooiTngatedsoiiMKtneallezuons cardinal tm a small 
poBtoiat latenl tooOi ia usaoUy pieBent, aitoated dose to the CMdioal; musoolar 
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imvmOoa, large, elongated, ,,«llial line cmire. *amewbat tnmcmtc pa.tcriorj liga. 
nient s.tKakd in a deop groove of the attached vtln alouR the mveTo-M^^ 
margin, •uppcttted by a more or k-ss thic-kencd Tulcrmn an l in th. fv, ■ v .1-, <• attacll«l 
intenally to the wmeirhut projectias margin. Typo, CA. //-(^wffe^a. B rod. 

TIu. 8ub-g<..neric distinctness of A,-ci,u.-lla aj^peara to be muuMiorled in 'the 
structure of re«ut and fauil C&amm. The mgle «inlinal tooth iu the free valve 
radflydbtingiiubed Chma bom JfoMplmtra. Wi- have «o distU»ct account of any 
species of tnie C/mma occurring iu the jurassic period, aud eyen in tho eretaceonL 
there are only few apeciea known with sufficient certainty, other. n= „ . res.mWe 
in fonn Dwer^ and Btq»b»,ia. In tertUry depo.sit^ several typical tonus occur. 

7. C^^prina, d'Orh,, , Plagioptycluu,, Math.. 1812; vide Pal. Franc, 

crdt, Toi. IV, p. 170; Zittel in Deukwh. Akod. Wiea, 1860. vol. xxv. pt ii p 15 >) 
SheUinaqidfalve. both TRlves with distinctly twisted. sul>..,piral b«.ks. tii.V lower 
and pe^erally 1n,-^r valve is ahvnv. alt:u l.ed when young, iu fuU grown specimimn 
the place of attachment someUmes becomes more or less obsolete ; the hinge of 
the attached valve consists of » more or less projecting and elongated sigmoid 
caixlinal tooth with n Inr-o pit in fnmt of i- :„:,! a small marginal ouo behind, in 
which the corrc^poudiag two teeth of the free valve fit in ; th« anterior musoalar 
impiesBionB on on more or 1ms ektrated and rough prominonoes. the pos(«fior 
arc larger, on a sliallow excavated pla'<-; prJli.il Ifu, simple; ligamcut external, 
situated in a groove running in each valve from the books to the hingo-inaiein 
and estendiug here aloug it4 edga< 

The .shell consists at least of two distiuet layers, the outer chiefly striated, bein« 
Tery thick and often very i^rous, the inner (pyramidal) is more solid, and in large 
apeoimana tsam the interior lao^ between the «li»mben of the attached vbIto. 
The free valve is said to be covered with aa outcnn ist. fVui biu a u layer; this is pro- 
bably the thickened epidermis which is throivn otf in the lower valve on account of 
the usiu»l more lamellar structure. K doe* not apfiear to be » special layer, but the 
outer surfaoe of the sti-iated one is only more wjlirliftod. Tln re ;iro als.i nif.Tually 
aome rihe occasionally present, and these are veiy variable ; sometimes there is only 
one pof>tcrior, in otln r sjMLi iinaus au additional wiaJfaw oq^ ajipcea. 

I^pe, Cap. AugvUlmi, d'Ozb. Only Um ipeeies of Oaprina am known from 
eretaeeons rocks. 

Woodward (Manual, p. 130,) states th.at there is an internal cartilage pfcsent, 
but there do not seem to be anywhere internally spet ial ^^l.un• s fnr it. av.d be 
' probably only alludes to the extension of the ligameut aloug tLc luutr edge of 
the hinge line ; for iu most of the recent Ckmmt tfa« ligament is also to a certain 
extent internal. The character; nf the genus were abljr described by Zittel in 
Bmltsdi. Akad. 'Wien, ToL xxv, pt. 2. p. ].">2, &c. 

8. Caproliun^ d'Orb., lfH2, (Pal. franc, ten-, crct., iv, p. 2.'56). Shell incqui. 
valTe, the attached valve is thelarg;ert often mdiutely striated, while the upper i$ less 
disUnctly so or not at ftll; the ktteir is nroally moderately oonrez with a marginal 
spiral beak;, hinge m tlie lower valire viiii a median cardinal tootb andftpiton 

Si. 
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either side into whioh the two cordiuol teeth of the upper Talve fit ; one or more 
ridges are luually aeen in the interior of the valres extending from tlio umbones 
tfi iii;u tlie periphery; muscular impressions on more or less projecting rugose 
ridgos. gDoenlly at the base connected with the hinge-teeth; pallia! lirif! simple; 
ligament aitoated in a narrow groore oxtc ruling from the umbo of the lower valve 
to the hinge ; in the upper valve this groove is less distinct and appem to he soini». 
timea obsolete. Woodward states that the uneven ridges on either side of the liga- 
mental grooTc support an internal cartilage. This maj be the case, and certainly 
i ; I '"'''t^n looking on a east, :is ihat of C. qmdripartita, it appean fo he very probable, 

hutif we judge from analogy, those rough or l ihbwl parts apiwar to bo tlic same 
which in Sfifia-nilites and llwliolilea are said to support the retractile muscles of 
the valves. Should, however, Woodvard'a ezpUtnation prove to be OOneot, fhis and 
the few following gf tu ra u il! linve probably to beassoeintpd \ri(Ii the C/iAM.->rsjiiD^, 
as already noticed. But 1 am not sure whether all these fossil genera are really 
•affidenlly dlatinot. Good materials may neoesaitate oonajdenbh) raduetionB in 
their nuutber. 

Tlie hinge of Caprotina is almost (^uite the same as that of Jfonopleura, with 
the only excep«o« that maaoohw impimiona are on strongly raised prominences 
and the hin-o-fr^rth thr^n^r-lves much stronger in the former 'genus. Picfet and 
I Campicbe m their last reviews of this famUy hare restricted the name Caproilna 

, to a few speries only, namely, snob forms as bare the lower valve slightly spiiul. 

wiili ;, Inr.art place of attarlnr. Lf , the upper valve somowhat convos and with 
a uiargmal pomted and sub-spiral ijmbo, and no sulci on tho .xt- m.il surface 
of the shelL A. eomptted with Oaprina, the present genus only aiders from it 
by the moro oqual form of the two cardinal teeth in the free valve 

9. J),j>(niiu, Math.. 1842. (Cat. Meth.. &o., p. lir . Sh, II hu-nuh^v, .nlid 
oonoentnoaUy UuneUated and finely radiat^ly striated; attached valve conical, elon^ 
gated With a single longitudinal furrow on one sidci free valv* slightly COaveK. with 
an eoceutnc. sub-marginal, pointed umbo and a gmo-. c f^m it running to the 
7T T , ^^T*!^"? **** o' the other valve; hinge not kno^j type. 
TTu T ' ^'■'"'m^'^rcr.Uc.oMs beds at Martiqnes. Pietetand Cam' 

»«« deflmte known of Matheron's type sp.>cies of Mj^lidia, the genus should 
rrtnn.ed as characterized by it^ author. D'Orbigny placed it in Gmroima, 
Jl^^ !Z " 'P^'-'T" f -^I'-'^^- There can be no doubt that the ^likr 
conwal and obtusely ,>o.nted lower valve offer* some distinction Irom Cap»>l^Z 

iZtZf B«**^thiathegennsngaindT2s7v^e 

^^ol , l"^> '*'^"naUy thogmusas originallr defir.nd 

.n ^ T "''l ^ of whS^are as vo^ littl known 

»i«ei,tohe«totedtothe C«i««m«i^. eapedally if the .o-calied ligaaaontal 
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(tarrow should prove that it lias no conneuon with the ligameat, but is caused bj 
the hinge*Tlb. 

10. CaprinuUt, d'Orbigny, 1847, f rrmc. t. n . cret., iv, p. 187). Shell 
iaequi valve, both valve* large, cellular, with iutcniol tubuli; lower orleftralve 
Iffiger, dongated, Buly«|nnl, with ft longitudiasl ligamental Airrow, at the base of 

wliich where it enters tin' iii:irt,'in of Ww Am-W there exist a immlier nf r:it!i!-r l:irL;rT 
pits into which the ligament appai-cutly cxlvnds, produciug an internal cartibj^ ; iu 
front of thaae ao-called cartilsge-pits there is a atrong cardinal tooth extendin* down 
the interior wall of the valv<», ntul Ititn' nie '-uiil 'o be two cai'diual teeth in the 
free, upper valve, wliiob is smaller and distinctly spiral with an incurved beak. 
I^e, 0, Bm»^ d'Orb. 

11. Ct'prinf-fhi, d'Orb., lSt7, (1. cit., p. ISfl). Shull iacquivalvc, attached 
valve larger, involute, spiral with a ligamental fui-iow on the convex side, and appa* 
rently with aonurom eartlbige-piita intentally, the eonva tide of tiie ahell betng 
thick and fihrou*;, fnrr'nvil pnrt chamberwl ; free valve smaller, sub-conic, elevated, 
•with, an eccentric pointed iiUghtly tv^'igted umbo. Type, C. iriangtUaru, Desm. 

List or cSffrMVOVS SPBCIBL 
These luive btd7 been cttalcguul liy Pietet and CarapUhe io PaL Swim 6"* ser., 4F* pati^ 

Isii^t, ]>. 4 <'t acq., nboi-c the revpeotivo refcrcnix^ii to tb« variooi ■pesiiM wiD be fimndj I stiall 

have to a(l<i but lew wliicli have not Iwen iiicliidei] in tlmt list. 

1. — I}icrra» Gfrnaui ai»l J/uriuli, Pict. and Camp. 

2. — gauUinum, PicU and Bous, is, on ■oooont of the ijiei|iialitjr of th* valves, mon ptolmktf 
a Ctama, as Pietet and Campiebo oho siigKwt. 

3. — hictrat i«rif/ii»a,<l'Arcli., (iion Deluc.}, from crotatwous rocks, is siipp-isixl to Iw Ji OfpfWt*, 
t. — 1). Farri, Sh.-irpe, i& minA lilcely a Ue^uieaU, but di^tiuvt JVom R. Laiudalii, 

( Ij'metat i/ui/afa, Sharp* dfiiid Oabb, is lUaialmmf faUala, Sharps^ and doos not bdoof 

ta (bo t'Tvrtut lumily). 

."i. — Ileijiimiii Jarrardi and tKrjft(«ma, Pict, aiiJ Csuip. 

C,.]0.—/{. ZoWd/M, S«w.,ap.,«RMMia*, Ooldf, tp^ frgfM4tt, Math., hmtftua, d'Orb. 

Gumma, Mortillet, 

11-22. — R. ntgMa, navit, BeUrKtan*, oruala, hmgiOa, Girtnbmeiuit, earhutt, Aimmmm, 

Jftlii»i-ia«'t, m/i-irijKalu, MirietiHi, iititl Miirlictash, are dfscribti] by <l'Orbi!»ny. 

2,"}. — Jicq. Cjph'iva, Rjcfc., \* ijiKiteil by iloiiijuet from ibc iipiwr frilaiwiiB btfJs of Kcr»t'n 
(villi- Starin^j's Bwlein van Nfilifrluud, ti <bcl). 

84l — Rtq. LUkimm, £icbw., (Letli ia«».,livr. %, p. tttii.) wiw originiilljr descnbed ub Aettrdoi 
it diftis from bulb, Ripuada and CSfjWwtfw, by *l* <bort i(ra%bt bcaicst and f«rj Ubsly docs uot 
brloeif to tli'm fiiniily. 

U. lUq. lejtami, RSnar. ICock icfadas tiiis spsdM ia O^alim, orii,Hnully dtsenbid Igr 
Rttaisr andsr tbal gco«ri« nsna, but it appian aots iilMlf to bs a JlryviMM. 

iMSi^M»»efil'Hra corainitim, T slan^iemSt, and T til'tem'n, Piet. iiiid Campk 

S9^6. — M, ruriiim, Matb., 3lichjileiiith, I'ict. iiml Camp., ,1,/irttu, .MalU., iriMatn, i\'Ot\i. 

tM^ricatfi^ tuUiita and Jljrflcrnaigf M.ilb., VliincuNni, Goinitx, «[t. 

aj. — M. fejriina, Homer, has Iwcii tiMi^foired l)y Oiibb to Otfiro/ina, M Cup. Bvntri, and \>J 
pietet and Canptche to JUfMumio. the ciiocies could heUvg to citiicr of tbr gsncnij but viewiiiif 
it catciaollj it does not Wjfitw to didfar ia tba lead frooi CtemttlfM. 
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»8.— Jf.*ii*(r»g»Ww, Biimer, from Tw» may, fw aa the fra^rmeatary vaXw figmed by 
nSmt k oweeraed, belong to eitbfr Mmiaptaur* m Bifniema, Uit until mm ia kuinm of Um 
•peeiM B8B«r'« mfpuA drtcnuaBiiMi may b«a bo n^invd. 

?,9-43.-cajM« MiAw tad ifucUkermt, Piot. aiul Camp., G*. enUitM, etnmtfi*, mA 

ait^uiaaa, d'Orb. 

4.1.1g._C4. tp«nJ(fttUa, Bayla, «NfoAi n4 Miii.j»faiM, Bom«i, JAriW^ Btromb., Mgnw. 
0Wfa«M,d'Orb. 

M^O. «*>^Mwl««^ a'Ork. ia « doulitflil aiwaiai. 

SO.— Ci. mmleri was described by Hagenow as Bx^ptp mid k dmibllully {daoad in tbia 
genus by Boxiuet, tbough it probably bdooj^a to it. 

91^2 —a Uaueri and dttrit* a» dcierilicd from tlm Oom by Zittel (Duloah. AkwL, Unm, 

ToL xri», jit ii, t>. 147). 

5;i-54.— £<»/M»« adiitria and AjailLni, d'Orb. Ziltel (Deaksch, Akad., Wien, xxv, pt. ii, 

p. 154,) nnito^ I thiak niqr prqpariy, d'Orlii^ny'* C OtfuaiuliiMa and Eenra't C mn^igrm with 
C. ^fai^M*. 

6B.—C lamiua, Oeia. 

Cdr;sj,,i) i - n ^.,7i.'r. hiiflisjutl, (Baycn > T. tli, O.^. i.^., p. 377,) is baaed upon on Jkif jriw> 
like fragincut ui u sheii, ihoroughly iusulGcieut tor spcciKo or even fj^eneric deleimiualiou. 

66^7.— C. Baflti and FirutuUli (BayU} an dewribed by Cnqnand in Ua Momig*. de 
VSil^ Aptien da l'£spn^ae, p. 156, fto. 

58^C MaUeroai, Coq., it from Algien. 

59.63.— r. ctjtMj'im and CuadeloHpit of Bomer, mtA C. tetUtiU^, jfimakt, wbA fludMta 

of Courad, are noUnl from Nortb Amerivu. 

64-87. — Capntiaa qiudriparli/a, cottala, 'i.^ .ifmiAiruita, uud Gatomaiututia arc described 
by d'Orbigny. 

ai.—aapnimt ettMiaUi, MuUer, Suppl. Uon. Fetnf. Aaohen Kmdef« p. 10. Boiqnet 
pbew it with a qneiy in CImm, (aae Staring:' a Bodem van Nedeiiand, ii deel). 

69. — Ciip. Loijieiomi, Eichw., Letli. rose., livr. i, p. 358. Tin- li-nn? apiK!«ris t/j uj n.-i iit 
a lower valve (L dt., pi. IS, fig. 32), sbowing only a aiDgle pit below the beak, and in that case tjie 
ahell would not ieem to differ gcncricaUy from CKaMM, 

lO^C eMMHHM, Eieliw., 1. ctt., p. 300. 

nutmti*, d'Orb., Bicbw.. I eit,, p. 860 j Cbe apper nln nwmbltt ttal of C. tfcee- 
aWBfiMM, but the 1 iiwi r irj chiu. 'l", more like that of a Monopleura than of a dynlma. 

72. — CaproiiHa f Seiuem, Con., sp., ia from Nurth America. 

n^DipHik wtmiaUa, Math. 

74.r7.^0{fwimb JMtfi, d'Orb., Cb^naafa bmt uid JPOih^, Sbarpe, Capnimta 

Jfeapoiilaaa , Menegliini. 

78.M.— OvrtaeMe AmUim, d'Orb., C. trhti^Klaris, Desm., sp., C. deprttm, d'Arch. 
Sl-M.— C ewuMidie^HaU and Meek, comtUe, kricaia, and qiutiiraaythrit o( Tuomey are 
noted in M eek's Che«&Jiitar NattiiAineriemioittaeeavaftMib under tiha name af JeH^oummm. 



U.— Ia tbe Sontb Indian cretaceous rocka the iiriwHt family hjw as yet only been found 

"f*^- d^lanata, u. sp., and a eivgle apper ralve appears to be ideatioal 
with ttnt or OyreAaa Oamumn^ d'Orb. 



OP nroiA. 
CBAMA, Idmig, m% (^top. WU 
Chama vniAVATA, ATofjodb, PL TOl, Vig. 6. 

^«J!^°,""f.Tf^. -P«>!e. « di8tingui.i,ed by if very 
d«p«s«l ami h,.h form in proportion to the length of the ihelL The teUr 
« aM^cbed m entir. extent, onl^ the «pper margin i. «.mewb«t r^ed 
8l.gb 1, .ncurved toward, th. „pp„ ^l,e. irtich i. fl^y .pinulose aa^^ltdy 
ystulat^d all orer. the beak being lateral, poiutcd. aud inourVed. OJw ^ZJl^ 
tion quite agrees witb that of maoj reeent species of Okama 

Xo^/y.-Anapaudy. in abwttaioal«««)™i waiLrtme; apparenUy rery rare. 

jR>rmatio».—Tlic]nao^jffmp. ' «i rare. 

CAYXmvA OOWT. Ce.vomakensk, (TOrh , P). XXii, Fig. 2. 

A single upper valve was found in a oongloracrat* cast of Kandow: it» roundel 
form, moderate convexity, sub-tewniaal iiumrfvd ap». and amneiOQS iub equnl 
lather sharp radiating ribs do not show any essenfiiu <i:iT.rencc from those of the 
upper valve of Cai>rolma Ceuomammit dte^uienia ickm, d'Orbiuny. Pal franc 
tew. cret., vol. iv. p. 2«1, pi. 505, flga. I.4). ' 

Tlie ribs in the Indian specimen are probablv a litli<- sharper, but thi.s miv 
be o« i.,g to the wcalheiing off on the surface. Until mms and bettor meserved 
specimens have been found, it nppeon aafert not to intndoee a new nieeifio 
deuominiitioa. -i— ~ 

The two hinge-teeth are distinetly visible in the valre. the posterior tooth ia 
slightly hirger, and an oblique rib runs from it nbnost faimHel to the nuigtn; it 
is probably the one wJiioli is required for the ottaehment of the posterior Buwde.' 

iMaiityi — ^Eavdoor. 

AniMiltiui«— ArrialoQF group. 

XXI. Fafiiily, — fllA M06 TREID^. 

The animal of the single genus and species belonging to this family. Ch, ailida 
Lamarck, has the mantle margins perfectly united witb » narrow openingr for 
the foot, which is rather small and somevvlint rv,mprcsspd, abnost rudimentary as iu 
CAama; the two siphons are very short wiiii tringwl oriflcr^, the palpi are long and 
ofatuaely pointed ; the gills an stated to be single, but the lateral pioow ibowiag 
tlw unequal portions of the leaves is distinotly seea ia Hanooek's figoie, 

an 
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Shell solid, attached by a portion of one ytin, two large BraMolar iupm- 
sions. pallial line simple, s sheUjr owdo »ttMliea to the Iijr » cactilagB dcMe 

to or behiud the liinci"- 

Chamoslrea, lloi sy, 1806. Lowep Talve stiachad on one idd« only, ooutcs, 
-with the beak incurred, upper valve smaller, flntt, ncl ; '-Iidl sli-htly perla- 

ceous; binge in the upper villve with » single tubercular tooth fitting into a pit 
of tbc lowe"- voire; behind the tooth liei the onide, the cartOage being aitnated 
in email pits in each valve. 

Comparing the animal and shell of Ch, aibida with that of CAama their 
relation is indeed striking, eapedftlly when we adeot moh apeeie* ae the fonil 
CAoMs grppkiua. Lam., which extei-ually h entiiely uidistingui&hable from Cham* 
odrea. The situation imd size of the muscular impressions are also rery similar, 
except that ia the latter the posterior soar it ihr removed from the bingft, while 
in Ckamn it lies alwaya deae to it} <be hinge-teeth of Chama are, of coune. 
coustiintly different ; tbey always want the cnrtilafirc and ossicle, but the narrow 
and veiy thin abuost linear ligament well agrees in some species of Ohama \tith 
that of Citamottrea; howerer, aa the aaintahi of the Ibnofir in the dutnetor of the 
mnntlc iriar:r'ms nnd of flu' si]ilir,n=^ also jiresent considerable difTensuiea ftom ibose 
of the latter, the scparatiou of the two families must be kept up. 

The CBAVommm form in many lespeeta a transition fmra the QajMiitM to 
the Hirrrr,! r; !■ y. [nirlieiilni'ly to some Ticqnieuhr nnd r,f1,<M-s, which as to external 
form aad the flat up^tcr valve appear very closely allied to Chamoatrea. The 
leeent spedes has the outer aui-Tace of the afadl lamdhr and distinctly diflbrent 
from the inner, but it is not fibi-ous as in iZefyHJ^H/o ; the pvcsL'nea of the osside 
and the internal cartilage has, however, undoubtedly its true anabgue in the 
structure of the liinge of sndi spedes of Meqmema Lomdah-i, Sow., sp. 

As for fossil species of Chamoshva we know as yet nothing, but it seems 
doubtful whether the recent Chvma have been all properly examined a« to tbdr 
internal structure. The only ottaraoter which would entitle us to refer a foseil 
species to Chamoalrea is the presence of a corresponding groove or pit in both 
ralves, for it in not verv* probable that the ossicle will oAen remain preserved. Such 
internal characters are, however, rarely traced out in fossil siwcies. 

XXTT. Pr/,, mrPriiTTTD.E. 

Notbiug is known of the ooimxiU of tbis entirely extinct iiuuiiy as yei peculiai' 
to the eretaeeous period. We can only ptosnne from the rebtion of tbdr shells to 
some of those of 2Io»opU'ura and Caprotina, and of these again to those of Chama, 
that the animals were somewhat allied to the latter; and there can be little doubt 
tiiat eadi was really tiie case. But in sereral reapeda some of the HmttnaaitM 
exliibit such p«-enli!irities that at the first sight they hardly appenr to have a relation 
to ordinary Pelec^poda. When the internal structure of their sliells has been more 
cuefiilfy studied, we shall no donht he better able to make somcwliat more appiozi- 
mate compnriaons between die present and the foniMr ftmily. As to tbickiicss of the 



OP SOUTHBIW DCDLL ^ 

8^ that ^«P««W. a distinet pallini .fnm. Tt Is no.lJng extrao.d.n 

th. d«.dd j« la the pctorior internal folds or fle.ures tu/indi^ oa o a 

pnn al .H,us. and. strictly 8pe..king. the,-o b aotbin- TOiy «tt„h oppowd to 

t, Tf^ TheAelbcoMfatof two vcrj- uu.<,uai and dissiruilar calves, of which 
th,. aHachf d one is tho lai-cr. raor. or less cM>nical and .ab-spiml j the upper ia oper- 
c^^um-hke.J^^ . „r .ub-cerol apo.3 eontn 



or jyiwwHi; the hmge-t«eth are variable, hut appareatly alwayg more 
developed anrl umn> ro.nplicatod in tho free valve ; there ta ■© tetiiwrt tnloe of s 
ligament. The outer rattoulated layer of the sh.,11 is m „t!v developed moM 
fiwnMmt the inner liiyer U uraally thin, someiiincH liaidly ti-aceable. 

All the sp^, ;>.. ;,s vi t kaovTO are from cretaceous deposits, with theezoBptnm 
of the peculiar Tamiosoma nrUioh is from the tertinry Califorr.ian dOMritiliuid » 
•» yet oiOy doubtfully referred to the present fomily, (vide postca). 

The rr,.f;ireou8 spocies have been sub-divided into the three following genem 
1, Madiolila, Lam., 1801, (Tid« Bay le in Bull Soo. Geol.. Fmuce, 2nd 
■er, xii, IK 79S). Lower rtXn cenieal, attached near the umlw, very solid Tho 
surface vmvMy strongly lamellar, margins ribbed and widely expanded, inteniallr 
oftea with two grooved loagitadinal ridges iato which the c<lgc8 of n r nr -nl 
Widely projecting earlibge.pl«te fit, but these pwjrod ridges themselves do not 
usuaUy rvtnr.l t , flu« margin of rlie valve. Tho eartilage-plate is inserted new the 
centi-e of the free valve and extends far below aeid obliquely towards tin of 
the attuned Yaln without however, touehing it except at the lateral edije« which 
are often serrated. Tho sizr .i,; 1 rxt,;nt of this cArtilage-plat^, vary gieatty in 
different specimens, and the ridijes in the lower valve Miem to become soraeiitncs 
ofawdete. The omlilage Itself is apiMwentlysttoated between this projecting, inter- 
nally concave, striated plat^- and !(>.. iittachi-d valve; the muscular imprcssionN are 
situated next to the cartilage-plate ; iu the bwer thegr areJai^ but not particularly 
marked ; io fbe U]^ anuller vnlre they are sitoated oo tolfd promhences, thesy 
more or leiss roughly sti 'ritr l ; pallial lino entire. 
A peculiarity of the lower valve of RadiolUea is its usually strongly lamellar 
snT&ce, the thiekneBs of the shell l>cing penctratc<l by niimermis branching e.nials ; 
some specimen'; mic on fhe siirfLirv li .-iu'itu.liiiMlly rHjlx'.:!, I/ut this ornamentation 
more ol'tea occurs in SphtBrHlUes. Anolher peculiaiity of Ute Mmip valve is tite 
large longitadiinl weii which extends from the bedt to the Tentnd aide and Is 
usually destitute of ihe laiiiellm ami i 'bs which occur on the rest of the surface. 
This area does not correspond to the liinge aiea of Ottrea or Spoadftui, as it would 
appe«r to do at fliet aighi for the hinge is situated to the left, or infttior side of 
it ; ivint organ or partacttkuT edge of the mantle has produoed it I am nnahle to 
conjecture at present. 

The amaller valve is lardy eqnally tiehly ornamented as the Ini^ ; it is most 
oommonly cmootii with fine coaeentric stria of growth. 
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Types, Jl. an^ulota, d'Orb., or B. Mortoni, Hftnt. In the fink the intenutl 

rid-ijH'ot" the attached valve do not sofin to bo present, in tho latter thrv am wU 
developed, but do oot reach to the margin. Baylc and others have referred this 
last species to SpkarulUet, but tliw iB, I Miere, • mistake. I alao fbiak-timt 
wraml other species, as Bttd. Pailetleana and Martini'im of d'Orbigny, ratlur 
belong to this ({enua than to SphmnMtet, to whioh the; had been referred by 
Bayie. 

9, 5/;A7r) «/(Y' 3, de la Merth., 1805, (Baylo, ibid., p. 800). Attached valve 
g«<nnm!I,\ uluii:;atoIy conical with longitudinal more or leas foliated vatusa aad 
the mai^iiis radiiitcly ribbed, int«maUy with b wnf^t mnbomil rib extending the 
iibole lengtb of tlie valve. Free valve smaller, simihu- in form and structure to 
that of Ttidiolikii, h»t with u median tooth or columella corresponding to the liingc- 
rib of the other valve, in which there k on each side of the rib a cartihige process, 
the two oarUlage-platee being aoraetimes united in front, and next to tliem are 
situated the rsused muscular ficara. Type, Sphwntlitea antfeioclea, I'icot de la Peir. 

The preaenoe of a hinge-rib readily distiuguLshes the present genus from the 
former, and the abaenee of anf otlier ribs or folds in Ike attaehed talva aapamte 

it fi ii 11 TTipivirUvH. Tn several tolerably well prr-"!prvc(l spocimrns of the lower 
valve I have not been able to trace the extent of the muscular impressioas, but 
from some valves 6gared by d'Orbigny they seem (o be veiy large. In the 
upper valvi's T Iihm' slou no special hinj^c-tccth or lamella}, but whetbOT tbuy do 
not exist in some species, as has been recorded* I am unable to say. 

$. Si^mti«B, Lamek., 1801. Lower valve larger mote or less distinetly 
conical, attached at the end, generally longituilinally ^uIimIi'iI on tlic suiTucc, linsc 
internally ohambered; hinge consisting of a single hinge-rib or column, vith a 
more or less shallow cartilage pit on either sldei, anterior moseular soar large, sob* 
marginal, often situated ou a projecting plate, posterior next to the hinder car- 
tUage-pit, followed by two oaually unequal projecting ribs or duplicatiuea of the 
shell. Smaller valve operonle-lilce^ flat or slightly elevated, with a central apex 
nu i often variously punctated and porous ; internally with two strong slightly 
divriL^ing hinge-teeth; the anterior muscular impression is situated on the aide 
ol a strong tooth-like vertical projection and is usually divided into portions. 

"Woodward explains the last duplioature of the lower valve as corresponding 
witli the [irillia'. sinus of other Pelecypoda. In a fine lower valve of II. radiosa, 
for which we arc indebted to the kiudne&s of Prof, llebert, there is a pit supported 
byaootama eKlanding tbe entire length on each «de of the hinge-rib, oad a 
somewhat intcmallv projtx^tincr bmina extends from the median dnplirature to 
beyond the posterior one. Either this lamina xrns produced by an extension of the 
posterior ravseular impnaslaa or it really indioatee a paUfad ebras; it ia searoely 
possible to find anutliur e\-jjlaiiation foi' it. 

"Woodward suggested two sub-genera of Iliffpuriict, which latter name he 
resbnola to the Epical speoies, tuck aa O. eoma-mteimtmf Bronn, or S. I/qfiiiti, 
"Vf d., these bavmg tbe hinge>iib weU developed. 
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Pot «)ine species of vMoh he calls U. hioculaU, a Orb., Ibc tvpe, he pronosed 
the naine norhignia, ( ?Orbignia}, and a thiid group of which M. mM^mt&om 
Jamaica is tlio type he calls BcamUw (Tide Geologist, 1862, p. 375). Dorbignia is 
■Bid to hm the hinge-rib ohmlete, hut this apix-ars to bo the case only in some 
spcciniens in it I;, * .mirs obsolete near the peristome of the shell. SucUiaalao- 

ottea the caso in SpharalUe* and JUutioMet. . la BarretUa the hinge-rib «lao beoomes 
«faaotele vmt the tpntora, bnt ezute betew in the iuteftor of fbe lower toIto, 
and the outpr byer of ihr sliell is r«duc. d to mn.n rrus nanwv columns of difl^NUt 
length, entirely cemented by the inner layer of the aheU, which beudea occupies 
the whole ioteiUw of the toIto. I iam not seen either K imntlafm or momlijl-ra, 
but the rhnracfor rwfcrring to tlie ni.-r or btnr diNnj.iiraraiu-f iif the hingo-rib near 
the pcrihUmif, pointed out, seems to me to bo of little importanoe, and I have 
great doubt that it can bft uaed mva in a aub-generie mima. The itiiiotara and 
tliickness of the various species of Wpp.n-Ui'si Miry onoimrrasly, and tile my'in 
which a shell hiis been preserved often iilt«rs a good deal its aspect. 

Zitt«l in his admirable Monograph* of tibo Ooiaa BmUilm mggeata that two 
more eeetions can be distinguished, one represented by TT. orytmUain and the other 
by R, dUalafa. The first has the outer shell layer not much developed, but still 
more than H. momli/erus and most other SlppwUe» wiiioh are not stHMi^y ribbed. 
JU. dilatata has the anterior muscular imprc^--!"n s hiii*.>i! cm n I.iminar projection, a 
character which also appears to ho common to [u;iu_> uihci- s|j«dcs of IlippurUe*, 
Ptti'ts of it are distinctly preserved in oiir specimen of Ilipp. radioM, Desm. 

4. TamioHoma, Conrad, 1S56. The type of this genus is a very peculiar fossil 
Aomthe upper nii»»conf deposits of California, T. gregaria, Con. Gabb in the 2nd 
ytHxaaa of the Paleontology of California (pp. 61-63) has vciy ably di.seusawl the 
orgaoiiation of thia fossil, and comes to the conclusion that it is most likely a 
speolea of fbe SammiTiDX. The specimens which have up to the present been 
fuuiul reaemble the elongated, lower Tmlrea of S^urilet with a smalt place of 
atbtobmeat »]ipiW«Dtly »t the thinner or lower end. They are sub-cylindrical 
with rather tbick mils oonsistiug of two or three layers, possessing the «me 
rcticulattid and striated structure as that of, RadioUleH, and others. The lower 
portion of the ebell is composed of a large number of ineguJar chambere or septa 
which are {woduced by kteml prolongations of the inner wall. The end is oocnpied 
by a large cavity, similar to the ' li ids -< Imnibcr' of nippin-Hea, \n\t no impresM'ous 
of teeth have as yet Ix-m obscrrcd in it. The outer sui-fuce i» lon|^tudtiuUly 
atrioted in tlie type species which grows in elusten, aa does, fac untaooe^ B. 
organitans, Defr. 

When I first sftw Conrad's description and figure of this species th« irre- 
gularity of the ohambere or septa gave me the impresaion that th» foeml might he 

a coral, but the more detailcil di'Ne;i| tIoii i f G;il,li, thcin!:li if dues not altogether 
remove that iaipreision, — t-crtaiuly puii.N uut allinities which are very much in 
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favour of hi* classification of this problcmaiic fossil. The u^jpcr ralvc, say* Galib, 
lita not yet been obaerred. 

Tn some rpsyn'r-ts Tffmiosoma rrcMs the ni^niaJ>im tt ^ 
from Jamaica, calU'd by Woodward Bnrrpttia. 

List of btectf^ or Hippvritiom, 

Liiti of UMit of Ae tptnm of thk familf liMti latalj |iiiUUMd Piotet md 

Campiche in tlip " Mnt. p. 1. PaI. S,ii«.,_*\ r,— ■.. r, ].ur'i.-, -in, ftr T»ir f>--ncrir riiirl 
most of tliespttilii; iilfntiliciition» hwn; Uvn atije^jtcd .K-fUiling i.u llir thiborat.' p^iht> of Mr. Uayle, 
ptililitlted in tie Bull. Soe. Gfol. de France. 1 shall here onlv qiioLe Uie ii-h.k s i.i Uic fp«ci*^ 
■ddinf • few trbidi »ra not included ia Uwt bwt comprebenaive list. WiUi nfersDCfl to tlie gmmie 
detonnioatran* of tome ftf the (pcinM of BadMitn and ^«ni/>faf I batre alnady tzpnnad torn* 

duulil, 1 sli.ill iiiilo t!i-:';ii in fuillM-r tli fur '.hi' pn'-vnt these not--s ciin only Le 

accepted m suff gc»t i«n», aa 1 bave no Biillicirnt maur.ajs i<»r c«mjiari»oii. But it ntciiiji lo uit lliat 
the diBcrimination uf the two la«t aaincd gmem has not bvcn fully carried out, and that the 
•ecacional presi^iioo of the ■o>eaUed eafiibif^ bmgc-rilu id t)w a Uaeh t d vdv* of SgdMiU* baa giittk 
rise to pronouncing the «pco9e» to Manir to S^tlUtmtitt*, wboi omlj on* of timat nba wia olwrvaUa. 

\.i.—IiaJiolifft canttii-:.;.,'.:. iiOrl. , m) ., ror» u-jiw/arw, Dean., ip., Myitfcta, d'Otb., ff., 
lumMcalit, d'Orh., (the last ii pi ili.ibly a H^.tuiealitet). 

b.~I:'"i .ifii<icMffl/a, d'Orb. Tliia is a very peculiar costate form, bavin^ the free 
valva alw akron^tjr ribbad and lb« apex aubotntnl; ii poHiUjr iodioataB a apaiiial aaetiMt of 

6-15. — Ilnil. exearvila, d'Orh., iit^nt, T"). «:ii , sp , ^titicotlala, (t'OMi , 7? • ;»(», d'Orb., 
ifanlilei, Co<^., eraferifvruh, Deem., sp-, Joua.^acit, Dtsiu., IiourHo»i,\)«»m., uitJataia, Gein., 
StzotiitB, R<3ni., sp. 

I0-18.~A. Trigeri, 3mj\*, L^qrautti, Oold., (appafentlf M dklinici fitom fK^fiM^I, and 
Ciplgana, Ryck., arc- quoted, bondca aome nthen lif Be«qtii«tframthe Uaitriehthcdain Btariag'a 
Bodem Tan Xedcrland, ii ilcol. 

19. — Rirailiolilei Uoioicii, Fiscb., is di<i4.nhcd hy Kiclmald in bis Leth. Rosa., 10"» livr., 
1S67, p. 357. It iipi>ear<< lu ho « RadioliUa, tlioagh the «xis(en<« of two (bmwa i* HMStioDcd 
ia both valves. It waa oripiui% dcaeribed bjr Fiackar aa OiticMe Mffimi ftom enc oiela- 
eaona bedi at the river RatowV* near Veteya in Govt. tfoMoe. 

EiehwaM : mon^io-is /•■.■.-....,■,'«•* of Fischer, wUdi mg be e RuUt^U, and eeodMr 

problematic form wlikh Fischer calleil Trip'uletet. 

20. — Butl. Nicaiii, Coq , is from Algiers. 

%l-i6.—lia4L Aime§ii, Tnom., AtMrntaw^ Rdm., tmmtUeia ^ Ormaadii, Tuom., and 
A. AHMQMsa.Oabb. m quoted tctm Neitb Aaufiaaklleek'tClieek-lMtof cr«t. h**., Smith. 
MiBhCdUMo. 177, p. 5. 

^phmilUf» (vide Pict. and Camp., 1. cit., p. 5D). 

M"*B.' — SfiA. JilHamiaciii, Stud , ilarlirentit, d'Orh., sp., erralica, Pict. et Camp., fmra- 
ioja, P. and C, /ofi,ieea, l.amck., FleuriaHsi, d'Orh., Kp., tnaHs«Uni, d'Ovb., sp., polycoHUittt, 
d'Orh., »p. (ni>a potfcoaiUt), t»bdUaUU, tiii^, and Ofj-sMai, Oeia., tf., .fiOeuU, Aaaaa., 
Uorloui. Mant., (n te aU apiwamM a BiuMUttf, frntuMM, d'Arek, Jlsaaiamrfi, Bajla, Mditm, 
d'Orh., ap.,At«««^j, d'Beubraa Fir., apw^iViiebf^ Baylt^ WMeawM, d'Orb., «wfMAi, Pioot 
d. 1. Peiv. 

■ir^i.—Spi. Martini, PaibUti Mi tSmmUtidi'Otbigpf have In extnnal apMusocc anite 

the ivrm of JiadiniiUl. 



OF SOrrilETlN TXDTA. ^ 
AiiTO«i««*MM, Mall,.. f.y,«/«„ \r„,i. . ., 

i. from the Alpio. Omm d«|Mit^ ' ^ >^ P"" ««. ^'J 

ffw<«">. (vide Pietei aoa Campw, L cit, p. tfl) 

,„4.,.«^«, of Catullo and „r Spad. 4„d 0„i,L ' 

n.-J£. ^riae». Con., from Palestine., fs ,„mcivh.t, nlliod to /f. <„^,„>.„. 

fO T T r^"""' ""d '-«»^««« f by Woodward ft«» 

Ktnia (Q,: ,-; J OooL Soo., hand., vol. xi, pp. 58-39). «•« 

No .pecu, ,rf Ui^^ 1» « ^ be.0 ,fc««l in our South Indian e^t^.. .. .J,,, .iu 

•f tt. Wer «d«. , hf ,«„ower .,de it attaches! to a«..tlu-r sp^^m^a, iumI th. ie.t oT the 

chair < «.>-<,lu«be„. «.4 th. «»» .pj^rertbr of *e b.,dv. 

ttmn » Spluer*ut0, 

— .^.II"'*""**' ''^ i"? gcMia o«e of eaoh Jus Ikcd found. AidioiUet 

MufaMtr, n. 9.. nd 4|Ml«wf«W >»«w, a. «p. 

Tt AT»IOLITES, Lam., 1801, (see p. 237). 
.KABrauiES MurAiiiLis. Siolicsia, PI. XXI, 1^; PI. XXII, Pig. 3. 
JSad. vahM it^erieri t»^mi, ntb^niea, pint mteiMM elougata, depresiiutcula, 
apxceadnnU,, tr^.HversaUtc- ,:><■!/ i-!,„,u-Uata, area Ma mA4rimgi,U,r> a!, a pice md 
margiueut aperlurm enlema, tiub-excmata, tub-Ueoigata, prope medhm diuiim oottk 
h^fi^ toH^tudinatUnu tMBqaatUer t^Htrtila hutruetn, ad aphxm eoneamerata; 
valca libera oprrri/rf.rm!, hrc'ijata, »(riis iiicremfiiti concent ricit tiola/a, inliiit Inmella 
cardiiiali, teu cartUaffiitigcra, patlice coneaea el oblique pruficieuU, ^luque nutrgtmbiu 
eottie duabm tonffitudinaUiiu fvnatn in wloa aUem eongnrnfibiu, at ad fUrumqite 
tahu taminte cardiiiati* jugo nsnxrithtri elmignf 1 ritf/nso iusd-iicln. 

Tlie form of the lower valvo is as usually veiy variable, more or less elongated 
aud conical, attachol at the apex. The raiflicB u ttmng^lj lameUatad, the 
lamoUee being fonnedof Uia retionloted l*j«t of tbe aheU and ttarened hf vnitoui 
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aaastomoMng, but very thin canak; at the aperture these hmdlBfonB a large 
uargiB, t w rg only interrupted by a broad bipartite, smooth area which runs from 
the apex to the mnt'^in. What the nature of this flattened or pnrtinllv rsraratod 
area is, it Is difficult to explain. It certainly mnat be ctataenl liy a iK culiaiity 
of ^ nuntle otalgia. Ink it docs not correspond to the hinge area of Ostrea 
or Spon'h/hs. Tho hinge lies (see A in figs. 2 and 3 on pi. xxi) somewhat 
below to the loft of thia area, where the two bifid ribe arc intomnlly situated, in 
wbieb the edges of the concave caftOage-plate of the upper valve fit. Next to 
fill' i-iiriilairi' jil.ito in f?ir frf»e vnlvc nre ftii> elevated, roughly striated ttkUSeular 
ridges. In figs. 3 and 3<i on plate xxii th« different parts arc also noted in detd^. 
The only prdinbly correct BOggestian regarding the presence of that bipartite ex- 
caralnl nrrn is. that it may have been produced by the prodiRxd siphonal openings 
of the auimal, for it is situated beliind the posterior muscullur impression. 

£oea/tfy.— ComarapoUiain, In a light gray oongloiiiKatio aandatonei irery 
aonimoM. 

Fvrmaiion. — Arrialoor irmup. 

SPU.ERULITES, de la Merth, 1805, (see p. 238). 
Sphjerulites inuica, SloUczka, PI. XXI, Fig. 4, PI. XXII, Fig. 4. 
Sph. valca inferiori cylindraceo eonha, elongtda, tuodaraie eureata, in superficie 
OSSlit fOim^osis acutig muHil/imellotis quarum tionuullijt (fj fordoribut ortutta, inlnt 
cotla unica longitwU>t<tli iiiatruata apertura tubrotmdaiOf ad tuarginem imdique 
espaiua et radialim cotlala. , 

This is a wry solid, don^tely conie, dlghtly cnrred farm, gradnally inoreanng 

in thickness. 'Ihf >iiuTarr is ornaim-nfwl with louirif uilliial ril)!!, which :irc sli.arp and 
strongly lamellated. Some of the ribs appear to be stronger at one side, but 
none of tiie specimens examined ia so fin poftct as to sboir their nnmber and 
relative size clearly. The aperture is roundish, with the margin largely expanded 
and tadiately costulated. The inner Itjet of the sbell is, as in BadiolUeii, thin, but 
■hows only a single longitudinal so oalled binge-rib. A tolerably perfect specimen, 
partially a east, docs not show any concameratiou towards the apex. 

Together with three fragmentary spccimeas of the lower valve one upper valvB 
was found ; it is figured (fig. 4) on phite xzH. Prom its re^semblance to fliat 
of other authentic Sphwrulilea, it ia probable that it belongs to the prrsi nt sjieciea, 
though no decisive i>roof can bo given. The figure shows the internal side, the 
other side being so thoroughly cemented to the rook that it is impossible to 
detnoh it. Tliis internal view shows the valve to be slightly excavated, of a 
roundish oblong form, with concentric undulatin?? strirn of " rowth, slu hini:,' rdtres 
all round, and an internal sharp ridge proceeding from tiie margin tow-ards the 
centre. The median part itself appears to have been il^ltred, and Tery likely lb* 
eartilage-plate and the mnscubir ridges were broiln& off, bat they eould mot ha.Te 
been of any considerable strength. 

Lociditij.—iWnxm, in a htowniib earthy limMtone; a{iparentfy -reiy nw. 

IbrtmUMm.— Ootatoor gnmp. 



OP SOITTHEBK DiDU. ^^iS 
▼1. Order.— XtTroiNAOBA. 

?he Zi.^ « fcjr « it is possibk to give au ^^rc.^ u> thi. .de ' 

r.rt oH T ^ ^T™** » th^v thus form a UaLtiott to the 

prmially ,m.W and re^ .tnutoe of «>me of the Jfrjr-/? /. TUcZmof 
the foot i. «ri.bl.. rfttar ^nnilbm and oyHadrical. or at^gnladv ..at. a« io «.mo 
C<W;a or compressed as in th. n:XFUWJiA. There i. generallv a ndr of glib 
oLXte ^ "^"^ Ifttto'becoLm^ly 

Although somr of the gonem . .mliir.o in their orsani.ation characters which 
they have in commun with higher organised Polecnxxla. the gmitest ,u.,nb<T show 
VZ'l 'yi*' *^ «f of the prerioM orders. The L UCh 

AACEA must l,.- cnnsi,l,.,...d ..s fho (vp. of l'eleeyp,xla provide! witli oniv an 
exhalant opening, winle the admission of water to the gUls cm take place in the 
entire extent of the di«iaiited maafle mai^ina. Somewhat diflbrant wotdd ho our 
e.mclus.ons had w,- to ^ .imply by the characters of the shells in clossifving them, 
for the greater number of them is eloscljr aUied to the FENMRACEA, ponening 
aiiiian ttimher of Wnge-teeth which m altonately in the two ralTes; the«« are 
two amaoular scars, and the pa!'i;il If,,., is ahvays entire. In the chamctc-rs 
irfRting to the rounded or oval form, and the preseuoe of canlinal and lateral 
hiage-teeth of tl,.: sheU, th«XwTjnB*, (and partienhriy the cqmmikmJ, show a 
very great relation to the Cj^rmidm; the EuYcxn.r Mini OALEoxtmbji recall 
the MiWM and Axatisidjs, possessing a thin shell with few hinge-teeth and 
an internal eartUage ; the SoLsxmMhicn • thoU which differs tttm that of (^rUh 
aaria almost only by its tiiin structure, its general form being also that of many 
Sotsswrn; the AsTAnriDx have their nearest allies partially in the FMSUtiaM, 
partially in the Crpsjxios, both in the form of the shell and the disirihution of 
the hingc-teeth; and, lastly, the C/iAgf:jTELun.s stron-ly recall the Mm tkioa;. 
Thw association of shells so varied clearly indicates that further research Itaa 
yet many gaps to fill up in the way of councotinp links from one type to the other. 

I will only briefly allude to the a'- iKv-fpnl history of tliH order. The 
SoZMMUMt apxKiar to be the oldest of all ; they certainly oocm' already iu the 

3o* 
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lowest pul:eow>ic rocks, but eoutinue spiuiiigly up to the present time The know- 
hd!^ of the fossil furuis is too imi«rfect toalli^w any certain conclusion to be drawn 
with reirard to their relation to other allied shells. Kext come tht -Jsrjsr/ftjj; 
they are nuc ia pahcozoic rocks, hut attain a very gi-cat development in the niesozoic 
period. The true jurjnrix^ appear to have been the predecessors of the CreaisiDx 
and Fa-.sa«/z».«, and from the c-iswr/.vj; may partially Lave sprung up the CdUDiru.n, 
psH-tially the C'uauid.k and allied forms. The CJtJssAr£LLij:}js appear to be an 
offshoot of the Astahtid^; they first appear in middle mcsozoic roi-ks, and seem 
to have i)rcccded the 3Iacthii>^, to some genera of which they exhibit, as already 
noticed, very marked relations. The LccixiD£ and Uyai'uyii>.K are sparingly 
rt'iiresentcd in mesozoic rocks, but seem to attain an extensive development during 
the first-half of the cainozoie or tertiaiy epoch, in which tliey perhaps had their 
maximum, for their numl>er appisirs to decrease since that time. Their relations 
to the C'jsDiw.B, and jiartially also to the Tellisidm, have been already alluded to, 
but the whole of the Lucina group of shells seems to be quite tlistinct from these. 
The EttYcisiD.K and Oalbommivs are the youngest of the whole order, and they 
also possess more of the characters of the more highly organised l'cleeypi>da than 
any of the families previously mentioned. They are hanlly known from older 
tlian cainozoie rocks, and very probably arc mostly develoi>ed in the present seas. 
More careful studies of the minute shells of the tropical regions seem to promise 
great additions to the com jw rati vcly small nun»bcr of species as yet known. 

In the list of characteristic fossils the Astastidm especially play a very 
important part. 

XXllI. Famil!/,—LUCiyiD^. 

The animals of the LvctsiDJi are, like their shells, oval or nmndish, generally 
somewhat tumid or moderately compressed, with the mantle margins separated 
in front and below, uniteil for a short distance on the postcro-ventiiil side, and 
leaving a wide gape posteriorly, in which terminate the two openings representing 
the siphons. Tiic upper, aual or exhalant, generally is a simple oval or roundish 
hole, the lower, branchial or inhalant, is often more or less produced into a retractih" 
siphon, sometimes provided with a fringed orifice. The edges of the mantle are 
entire, somewhat thickened, and the leaflets more or less distinctly attached to the 
imier surface of the valves, which on this account attain a rough appearance. The 
gills are very large, occupying the greater part of the sides, thick, according to 
Dcshayes, sometimes comi>ose<l of two to five layers of blood-vessels, but all united 
to a single fieshy lobe. The mouth is, accoitling to the same author, very small, 
and the palpi in Lucina and its allies almost obsolete, being represented by a single 
labial tubercle. The same observation has been made on the animal of Corbis. 
The foot is cylindrical or vermiform, very clongjited, and without a byssus, hollow 
internally, more or less easily reti-aetile into the shell. 

The shells all agree in their rounded or oval shape, solid structure, internally 
rugose surface of the valves, large oval muscular scars and entire pallial siaus. 



OP aODTHBBJT IKDU. 245 

^il^ITlS'i; '"'^■'''^V'^ th.^ two ca.^, teeth fittin, 
i« e<^n»i orlh ^ , r '"^ ^"^'"^ ^"l^ ; f'e ligament 

absent dunurZCt?^ "-"l -S-i- fa athe«. aH t«rth sr. 

sepaml?*1!r "'"'"P* sub-famiUes could c^avonwnUy be 

alwavs cZ;'.l f i"il«-c«<"ons sul>-oqual, b.«adly ovate, tho ligament 

11 The secon,l. ...cm.v.«. of which the^ i, xLe«. a 

mnca ioiie«r tlMo the posterior, the li-ameut is lodired ia a doeD irMov« 

rcrorS' ^-^^ ^-^ ^^^'-^'-^ ^^^^ .i:^ «^Tri.: 

Sn,uiH. of the uuraerou* fossU form. I shall hero retain th.nt. Tl.e fr,Il„„in<, 

For the ,,alx.outolo.;.f tr,. .tudy of this family is of jreat importaaoe, (fhem 
.« several f™ .hi h j^^,, ^ ^ characteristic ty ,e.). an/f^TTeo^W 

Ir rJT '^r*''™'^"'*'^^- t..u- first appcur. 

al«ady an s.l,:,,:,. nH.ks, though the si>ecies agree with the tv,« onlV ill 
external shape. I a.u „ot aware that tho detenaination of any of the pal . "r, 
form, has a. yet been authenHcated by an examination of the hinge, but ia 
most instances fl.o s,:.Pcies seem to poss4,ss great claim to aceuraev of dcl.-rniina. 
MOB. Ia the 'Inas uo have a few apcciBSof the coa»/*^. some forms iaterme- 
date between bath aab-fiuailies, like Sphmm and UnUmrdinm, prevailing the 
icrcw/.v.* are also ,-,.pn..rn*.,!.. hv.y r„4 y.t well diseriminatcl. lu the jura.sic 
Penod the Huml>er of .species of both siih-familios giaduaUy iaoceaaea from the 
1.108 upwards. Tlie t»vo gronpB wUoh I have pointed out as mb-femilira ap. 
p««r to^ bceomc rl.-rly i.uJicate<l. Tho constyM are decidedly more numerous 
and Taried m furm. thegcuci-a Unicardima avA Sphmiola Oiii probably ,S/>A««vtfB 
afuun their highest derelopmeat ; typieal Omr^, and moat likely also Fimirtella 
aad Jltaie/h,, a,v aho found; Co^-r,;r:'!>,, [s -nMr form, which again disappears 
with the iM'ginning of tho ci-etaceous period iu which Spieera is added to the 
nut.iher. As to varfety of generio types, and perhaps vna as to uperaes, the two 
periods, juras-sio and cretaceous, are ju arly equal, but almost all these fonns seem to 
disappear in the tertiary pori<Kl, where we find Qmehocele and SjwWeWo, particularly 
the lattei-. very numerous ; it is tlio reprcaentatin Oor^eeHa, <htr^ alone ooOp 
tiuues up to the present time, but the number of species deeid'vlly (1i'< ii ;im s-. 

In tho iccjyisji the speeiesf gi-adiinlly increase in niuuiier Irom tho Lias, 
through the Dogger, Malm, and the whole of the erataoeoua period, eome of the 
elongated sub-geuera^ like ^rtea, irlkioh in tana, i^oaeb the ixmaiM, we here 
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mora muaeroitt than at fbs pnaeiit time. If all the oCher eocene depoaita lie 

as rich in zccixiy.f: as flioso of tin- Paris ti:L-iii, tlic sub-ramily seem to 

poeiees ito greatest development during the time of that formation, for the total 
number of reeeat qiociea is aomewhat sluni of tiiat wUeh Deahayea deacrilMa 
from the Paris basin alone. In the present seas the distributian U vniTenBl, but 
the species seem to be with few exoepUcma Skt ficom oooimoa. 

I vill flnt give a nriev of Uw knomi genera, and then a list of fboae flmni 
which have been mwdcd from cretaceous deposits. Tlic South Indian rocks have 
yielded as eutmples of many of the geoerio tjpet, and several very ioteresting 
hmt apeoiea :— 

^ Sui'/amllf, — C0JIBI2^^. 

1. Unicanlium, d'Orb., 1850, (Prod. d« lyfont., i, p. 218). Shell elon- 
gately oval, or ovolly roimded, sub-inetjuilateval* of moderate tliicl.nes«, beaks 
tumescent, incurved and close together, surface conce&tdcally striated, hinge with 
one conical taiUinal tooth in each valve, sometimes becoming obsolete or nearly 
So, fulcra long and prominent, separated from the margin by a deep furrow in 
which the ligament is lodLcrJ. T^-yir-, V. cai-dioules, Phillips, sp. (^Corfrii!a Id. }, fn>m 
the Lia&. The sjjecies of Unicardium arc as yet chiefly known li-om jurai>sic beds ; 
then an some triasrio speeiea deaeribed under the nanea of Lttetna and CIgrBjv, 
which may belong to it, hut tlirir hinr^r? have not yet been made known. In 
oietaceous depo&itfi the gcnu8 becomes apparently very rare. 

%. Oondioeele, 6abb, 1806, (Fsl. Oalif, toI. ii, p. 27). Shdl aub^^uadiate, 
prmtiM'iorlv If-ss liiyh aud elcnq-ated, being vrry inrfjiiilateral, a ridge passing fi-om the 
beaks to the posterior end, hinge edentulous, hinge area somewhat thickened and 
inannated under the beak widt a amgle lofig rib-lilcA tooth eactending ftom the 
beak to tlir posfcrior end. Type, C. diyimclo, Gabb, from tertiary beds of Cali- 
fornia. As to internal characters this genus hardly appears to difl'er from some 
fbrma of VmoardiuM in whioh the oardinal tooth ia obsolete, bat the shape of the 
■bell is different. 

8. Fimbrieiia, Siol, 1870. Shell sub-orbicular, moderately tumid, sub- 
equilateral, with prominent, obtnae incurved bedka, aurfaee partially smooth, 
partially finely punctated or spinuloua; luntdar edgo in front of the beaks 
somewhat expanded, as in the two followung genei-a; hinge in each valve with 
two conical or sub-tuberoular cardinal t«eth: those of the right aiu super- 
imposed, the upper one being situated on the enlarged lunular margin, those of 
the left valve are diuatcd l)eside each othri', ihe riiurriuv mucli slnviirfr than 
the iwsterior, no lateral teeth are present, but the niar^'in is posteriorly iiiterually 
slightly grooved; the ligamti : najst have been thin, for there ia only a abort 
very narrow space immediately behind the beaks for its attarlm,. r.t. no special 
nymplue being present. Tyiw. Corbnla Ut-^iyata, 8ow., (iliai. Conch., iii. p. 10, 
pi. 209, figs. 1-2), a cn-taccous shell from the Black<town sandstone; it baa been 
tumsferred by d ' Orbigny to Uttkardim^ bat diAxa by the mimbcr aod position of 
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natm!,' n.ar Ih. ]r,stmor muscular impression, aud the imprewon of thi. rib On 
U.e ca.t appears to have led to its hanne probably boon takon as a decn 

of Sowerby. Tl o s,. ,1,., a,.. ,,eatly recalls the ,onu, (rf 
C^jwy«*>, but It seems to diflcr n-om it «»ffioicntly by th. form and vZhl of ti.- 
^maltoeih and fl» total want of hfa™l teeth, though . further close com- 
panson of rnrfrr t .ppc,n,r:i. of !>oth genera would be very desirable. 

i. Goiwdon, SchafhiEutl. 1863, (Siid-Boyerns Lett. Geog.. p. ZS") Tso 



OoMf, (ftom juTBSBio iMin) is taken aa the type of this genus. The 
shell IB ovatr, tnmirl. nppar. nfly ,n.w:.l, ; tho hinge of the risht valve is described 
as consisting ol a very large mtiiian scmi-ciroukr broad tooth with the shamened 
«lsce turncl upwnrds, tbat of the left ^ ^fli an equally larg.. corrc.ponriin^ 
pit below boundiHl by a long thick tontl, s om. u nr.t smaller than that of the othe; 
valve; the postcnor margins of the hinge are thickened in both Talves This 
Beniia is eridently allied to JJmmnlim^ but aeema to differ by the . normous 
development (natural ?) of the tooth. 

5. Sphtrra, Sow.. 1622. (Miu. Conch., iv, p. 41, pi. S35 ; FaltBocwhit, Contad, 
1869, Am. Journ. Conoli., p. 101). 8beU orate, iDflatcd, mUd, sub^nilateral, 
bJUgeof left valve v,i;h 1,l,u.t cardinal teeth, the posterior much smaller and 
•eparated li-om the lai-i r anterior by a pit, luuukr edge somewhat extended with 
adeap^tnnd asu nlli u tooth-lilca margin abora and bdow il^ posteriorfy trith a 
fwmm near the fulcral margin and several cmss ^ . tli ■a\ the posterior end, ligament 
in a long excavated fwrrow. Type, Upkata comtgata, Sow. <- Corbis oordj/brmit, 
d'Orb., from the Neooouieo. Mr. Conrad forgot to notice tbe identity of the 
•peeies and hence a new generic name ! 

6. MutieUu, Stol., 1870. Shell oblong, sub-equilatei-al, tumid, with obtuse 
ineun cd beaks, hinge in the left toIto with t*0 oardinal teeth, tbe anterior one 
being sometimes lilid, in the right valve there is a single large bifid cardinal 
tooth ; lunnlar edge expandwl, with seveial teetli, or with moie or less distinct 
eorrngationa, repreaenting anterior bteivl teeth, potterior hinge dde'atnight with a 
Autrow ncai' the margin for the ligament, and an indistinct terminal poateiior latonl 
tooth. Typo, Corbie rotiimlakt, d'Orb. 

lUa genus dilTers cKsentinllj bjr the chatactors of tbe blnga titHH tile prerioua; 
there are several middle and upper < retaoeoos species whioh belong to it, but none 
are known from more recent dej>i>sit.s. 

7. Sphmriola, Stol., 1870. Shell rounded, globose, nearly equilateral, with 
oonoentrio stria; or sulci on the surface, hinge with two diverging cardinal teeth ia 
oneh Talve, the anterior being somewhat elongated and nearly horizontally extended. 
'^Vl"*. ^pluera JImlridi, d'Arch., (vide Morris and Iiycett, Koss. Great Ool., 
part ii, p. 71) ; tbe absence of lateral teeth and the usual rounded and globose form 
readily diatingdish this genus from the next. Some ^jiecics belonging to it arc 
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air' ailv mot ivitli in triassir hi^h, and others occur in the Lias and Dor^ger, l)iit no 
cretaceous species lias .vet been sufficiently asceiUiiticd. The genus had been 
miBtaken for ifyhtufu, under whibh name alM nioci of tlie tpedM appear to Iutb 
been described. 

8. Corbu, Cut., 1817, (Go/ranum,* Boltcn, apud 11. and A. AdAius). Shell 
otbI, sulKeqnilaterBl, modent^ tumid, 'nsaalljr -with oanodlated aurihoe, binge 

with two cardinal, OQO anterior and one imstcrior lateral tooth, lignnu nt loni», 
situated in a groove ; muscular impressions oval, the anterior gouecally somewhat 
lugM than the posterior. Type, C. ftmbriata,-Tjiim. 

The species of Cor&;« occur through alH lie tw-sD/Dio :\nil tortinry strata, l)Ut 
tlier 9X6 ftlway* rare shells ; equally so arc the few recent species as yet known. 
Hie triassie upeoies like C. Mieoita and pkaut, deaoribed hf Laabe from Bt CamiBii 
(Denksch. Akad., Wieu, xxv, pt. ii, pp. 38 and 89, Ao^) may be oompated with 
Mf^cittcUa in the form of tbe hingc-tveth, 

9. CorbiceUa, Morr. and Lycott, 1853, (Moll. Great. Ool., pt. ii, p. 94). 
Shell ovately elonjrated, rather compressed, (telliuoid), sub-iju'quilatoral, anteriorly 
ri)iiu(lL'd, posteriorly a littli; less liii,'h and oblifjiK^ly truncate at tlie end, hinge in 
the left valve with one large anterior lamina-like, and another smaller biQd posterior 
cardinal tooth ; in the rigjit valve there is one small anterior and one htge i>osterior 
cardinal, and in each <me posterior lateral. Tho tyjw of the £»pn is is r'j( A'v 
COorbicellaJ Batkomea, IL and L., from oolitic beds near Miiicliiubuiaptou. 
Morria and Lyeett atata that the aatarior lateral tooth is idwaya inmtlngp, but 
thou?li not well developed, it is certainly indicated by the internally strongly 
thickened margin in such species as Corb. depreua, Lesh., and still more in Corb. 
Bareentk, Buv., (vide Loriol and Ootteao, Men. Pal. andOeoL, Ae., Poribndien, 
1R08, pi. 10, fit^. 5 and (j). Tlic telliuoid compresscil furni of these shrlK and 
their ornamentation, consisting meicly of fine stria) of growth, shows a great simi- 
larity to Maatromfa, Ag., and readily diatingnbihes the genus from Obrto, bat the 
hin;,'e,— judgintr from the variation of the teeth in the difEereut apooieB*— doot not , 
appear essentially to differ from that of this last named genua. 

10. SjfoiieUay Desh., 1980, (Btris foss., 2nd edit., i, p. 593). Shell ovately 
elongated, «ub-Pi|uilat< r;il, moderately compressed, with sub-parallel upper and 
lower margras; hinge in the left valve with two divei-ging unequal cai-dinal teeth, 
the posterior being aomewhat elongated, iu the right with a large single mediaa 
and a small anterior oaidinal tooth. I^ype,. S, OaiUaO, Deah^ from the eocene 
bedH of tha Steis basin. . 

I am not acquainted with any cretaceous or older species belonging to this 
genus. Deshayes (1. cit., p. 591), says that aome jurasaia and other apedea'of 
Sporlfllf have boon included by Agassiz in his Maetromya, It WOUld have been 

11. '.li li i t.u:iK- l ii'. i,:,nlly Iw ««'pli-l for Uii» ffmm, fur it TTIll tctUlUjT JHIHIMi Ihl ■ ■lltmn nillH -I'fTlt 

of t!.i. im.,t viiricu ,„ ni . f -i„ll», ,„„i ii i, .louUtnil which iJ.oiiM be lakM tm tU typ*. K. ». llftlilf«M'« »">«• 

Fimlri'i llSIVl U ).rr'0:ciii.i.,! I., tl,.. ,.f Tt.l...l-L :^ ]|^| ^ imiltlllpiHHW^I r IJ^I^ 

iKr t n, I . . rt.inlT paiVn-nw on .(vwiU jto Urf.g bwa »lmo»t gmwimPy pmigbA ty uoMlnlmiilfc thnyh 

It »k> «nl> l>!«ljr KiTw u]i bjr I)m]w;ci mmI hb IblWi ta that «r IMHs »hUh OHMsk bi adaplal 
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'''''' « - pointed out 

se«m8 to f>P onr> n ^-unss. There aiti no doubt several of Aeaaaiz' MiuOttJ^ 
exfcroal lore, ahnost ideuticol with ^^arfe^te, l«,t tluT aj^if"^^^^^ 

«M»mri«m*rT-. . . Jcaat tho opinion which one is forced k. accept by a 
^SZTT^f ^.ff"** ' *»»J'MS»! e«miBation of original «pecuae J»ay of 

OwW* tern (if.u Conch., v-i. pi. 580.) k a >%«rfeifa. So^erl.v sho«H i„ oL 
.poe.mon wh.ch ho «.»in«i . large a^terfor lateral tooth t^.e itio i 
«id to have po.s,ldy .en u-orn ««-ay. but even should tM, «ot have himT^^e 
the speae, could not belong to Sp.rl.lta; it ma,. how«^ ba a Corl,iceir ' 

the portmor onem the right valve broad, bifid, pamliel to the hinge niar^n i,^ 
^J^L It' ^ m.^:r«. Con., from 

depoutt; the genus .iko occurs in crelaccous and older raesozoic deporits. but 
•ppeon to be very scarce. Laube described one .pecies. Zucina anceps, from the 
St. Cassmn beds ,> „i,, Deuksch. Altad.. Wien, jot, pt. u, p. 36, ,.1 15 f5c- 5) 
Even eomeof thopaheozoic Z,«,««, may l>cIong to the , Conrad and other* 
fltow rt neu 2>|ptoAM./« but the prolonged posterior teeth appear to indicate a 
giMAer rabtm to the TBrions coav/m than to the UsocujijaJ^ 

b. Sa-/umUf,~ZVC/.YJ,VyE. 

.h. f ^:*f;^'^,';'!''''.^'«MJ«ini.4ea>l.oh..Jx,p.3t5). SheUorato. higher 
than long, nillatod. th.n. hu, l,v ranc^ntrically striated aud n ith a posterior dlli- 
calmreextending from the bcaLs; hing« edeatuloHs, luoda small and rotr deep 
.ftmmgaldnd of a roundish or .<poaiMa»ped praoeM below the beaks ; mmcular 
impranions rounded. T>pe, PA. Camingii. l',\-rh„ from the Moluccas. 

18. C-nplodoii, TurtoM. 1822. Shell sub-orbiouhir, wmewhat higher than 
long and M-itli a deep gi-oove extending flom the beab to the poftero-mftrior 
ma^ thin, lunule distinct ; hing« itli n single cardinal tooth in the right valve ; 
IjBniBeat thin, linear, marginal ; muscular iwi>ressions roimdish oval Type, O.^fiexud 
MM, Mont. The few species known live in the northern seas and in deep water. 

14. XwetAO, Brug., 1792. Shell roundfii, HuL-crliicular. moder?itel\ n iii. 
pressed, or more Or leas inflated and solid, lijramLut .situaU d in a deep groove^ some- 
times nearly internal ; hinge witli two canlinal and two lateial teeth, one' or the 
other often becoming partially or wholly obsolete ; anterior miiscubr impnissiou 
large, elongated, mote or less i)rf)lon!;'ed towards the centre of the valves ; posteiior 
ovat, sub-mai'ginal ; pallial line distinct, sometimes partially or loeall, intem^leds 
internal layer of shell within the pallial line di«tinctlj rugoaei opaque j lonulo 
umally deeply exoavated. 
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The species of Lvfhm, tlion^h not 80 numorons a"? tliasr of TeUimi, ofTrr a 
■omewlut similar amount of vftriation- Although some ol them appear at tirst 
nght to («pnwBt veny diflteent types, fhey are upon a compariscm of kngemateiriab 
connected by sd many intcnnetliate forms that it does not ndvhablc to give 

them a Uigher than a sub-j^uerio rank. Deshay es in lus valuable contribution 
to the anatomy of th« ZmAm (Joom. de Coneh., 1861, ix. p. 317.) baa, I tbink, 
snfficientlv proved that there is rin intimato connwtion existing between all the 
ceoent species of Ziicime, all possessing in common the more or lei» orbioolateibrm, 
modmtcly curved hinge-line either with well developed cardinal and kteml, or 
with partially or wholly obsolete li-rtli, n lriii.'i:' anterior niusculLn- iin]iri'>,-:ion, rugose 
•urface of the internal shell, the mantle being partially attached to it, &o. The 
animals in all the species irUeh Deshnyes examined were -veiy nmihir. At the 
same timet bowcver, it cannot be denied tliat there are several well marked group 
ftf fiucina, and following U. and A. Adams and others, I shall retain them, a« 
aheaily noticed, as sub-genera. Ttpy arc, it ia true, chiefly based npon some 
variations in the external diape and upou tlie ornamentation, clmrnetcri$ which 
at flr=t si;:ht appear very subordinate. But there can be no doubt that several 
of them are well founded distiucHona, vbich can be traced from the prespnt time 
thiongh all the tertiary, crctac u>. and in some cases even into the Jurassic deposits. 

a. The name Lucim has been reserved for the species of the tjpe of 
i, JatmiceuBui, Spongier; the shells are roundish, oval, or orbicular, couccutrically 
lameUated or ttriated, nodemtely tumid; cardinal and lateial teeOit aa a mle, veil 
developed. 

b. Lorijifis, Foli, 1791, type, L. laotea, Linn. ; similar in form to Lueina, but 
usnslly nMre inmid* either fbe lateral or tiie cardinal, ov all the hfaige^teeth, beoome 
oV sr It t ; i:i:ament 8ub-intenia]« sometimes quite olosed up in a fttrroir of the poste- 
rior hinge uiargiu. 

(a). Thete are fbiw somewhat diflbrent i?pes of recent Jjor^pet, (be one repre- 

■^iT.tril 1iy fhe nlifu f-rii(Mitin!)ctl type species, aiiil a i"ew dtliors; tltc 'ibi'lls arc usually _ 
moderately compressed, orbicular, with fine concentric striso on the surface ; the 
right talve has one mfiier la^ cardinal tooth, the left two smaller teeth, the ante- 
rior being placed parallel to tin h.iuilav ir u^ln; fbe Hgament ia almost quite 
intcmaL This group appears to be purely marine. 

The seooiul group is represented by spedea like Im. bwhaki, cmnu, Ac. ; 

they are generally strongly inflated and have all the hjnge-teeth obsolete or nearly 
soi these are also moatly purely ninriue shells. 

(v). The third sob-dirUlon is ri>pre$<-rited by Lue, PM^fpbtanm, Hanley ; the 
shells are comi>aratively thick, concentrically coarsely lameUated, covered with a 
hocny epidermisj Uie teeth arc cither oksolctc, or tlicrc is one blunt cardinal 
tooth in one and a simple groove in the other valve ; usually the anterior, but 
very rardy the posterior lateral teeth are developed, nlU ttl ft rule, l)ecouie obsolete 
in old spedment;. The species belonging to tfaJa group mostly live in biaokish 
water and in estuaries. 
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(^). To tUM timwdhridons ladd pfOTirionnlly a fourth one. wliici, (iabb (I'al. 
Calif., II. wm. p ISS,) proposed for his / Loripcs d,.hi»s and nnmed CVtooraAt*. 
ll.e she 1 ,s .ui^orbicular. thin. wiO» the ligament lodged in a d.op groove. M,p 
nclit v.lv. has tho hinge m»si» .Tightly thickened under the beak, the left u.th 
•n obsolete tubercle: "pallia! !mo unknown." but I hurdly expeot that the ihell 
M difllnrent from the sci und gmup of Zoripet L mentioned 

c. Uere, Gabb. 186C. (Phi, (Mf.. ii. p. 28). Shell •uh-orWenlar. globose, cou- 
oentnoaUy striated, anterior lutei-al and mrdir. ! teeth «ell developed, as in Z.,ri,^ 
hatthelimnlcisTCrj- deep, extending across the hing« area between the anterio^ 
bteral and the cardinal t«eth. Type, Xm. [Bers] Biekthqreni, Gabh, fram tertiary 
bed« or Califbinia. It smns very rrouMful that the esenvation of the Inuule i' 
a ohamcteranlBolent for separating ti»s shell from Muciua. unless there is some 
diffei-enec it. the internal structaro and the miueolar ImpiewkmB. u is. for iostauwe. 
the case in PMw. Oabb suggests that two recent species living on tho Pacific 
eoBst should obo be nefSgned to Mere. Lun. r.Tcar<Ua, Carp., and another, with 
.SIX barge rounded ribs, aedmins ^ the Gulf of Cali&mla. If htnrarer. 
principolljr base the sub-gBnera upon the cliaracter of omamentaiion, the cost&te 
apeeles would rather he roferahle to the next group. 

</. Codakia, Scop., 1777. SlieU sub-ori liciihn- ,.r ol>liquely oval, oompretsed, 
radiately ribbed, the arcal cdg<>s bcliind the beaks almost entirely . nrlo^ing the 
ligameDt, binge-teeth nsgnlar and genei-ally complete; type, Imc. tigLinta, h\nu. 

e. 3Iiltha, II. and A. Adams, 1857. Shell roundly ovate, rather high, 
concentricaUy striated, and mon- or lew diatiuctly radiately ribbed ; hinge with the 
lateral teeth sometimea obaoletc ; type, Luc. Chitdretti, Gray. As this sja-cies shows 
fine radiating ribs, ilie more distinctly ribbed hut aub-Orhicular siwcies, like 
Luc. ecabru, Lam., and others, could be referred to thissah-genus, if not to Codaiia^ 
for many of that group, refteired hy E. and A. Adams to J^ten, possess well 
derelopcd lateral t(H?lh. 

/ Myrleo, Turt., 1822. dhell orately elongated with a long binge area* 
oompressed, eoneentrieally striated, hinge with the lateral teeth sometimes obsolete; 
fypf, Liw. Hphiifera, 'Slowt., sp. The only other recent species whieh should be re> 
ia«tu (i in this sub-geuu4 is law, /abuUt, Ueero; all the others noted by H. and A. 
Adams may better beplaead m MiUka. Fornu of the typical Rpedee, Xmo. spinifem, 
already oceur in jurassic and ewtaccou.s rocks. : i: 1 -onij tif tlniv- !,.ivr< {Ihj 
hiteral teeth distinct, others not, but the shape of tho shells appears to remain 
eonstant. 

,7. fjrodinciis, Con., 1809, (Am. Jonrri Ci n<>h., v. ji. I'". Shell suh-quadnui- 
gular, coiu-rntrirally ribbed, posterior side lobed by an imx>resM?d line; lunge with 
two cardinal (oeth in each jwiwrn, right Talve with • mnall pyranulal anterior lateral 
tooth, left -with a jiostcrior o'le d^sintit frrttn l!io rnrdinals ; type, (elliiioiili'i. 
Con., from eocene rocks. The author suggests that the cretaceous Amni-te siiiuoiu, 
d'Orbigny, may belong U> the same genus. I believe it to be a sub-genns (rf 
Lrnina, and it seems doubtAil wbetlier it be auffidently distingnisliable fmm Jfyrim. 

3 <i 
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/,. Ci/clim, Klein, 1753. Shell orbicular, moderaloly comprosswl, thin, 
liinge-tec th gcmTally complete, but veiy nnall, iorlbw with repikr coDeentrie 
Strieof f^rowtli, co\' VI .1 wifli » kind of polislied coating, which is sr-nlnr'v nnil 
dinikatol; striotcUi type, Luc. dimrwaia, Liuu. Species of this type already 
ocour in cieiaoeoos doponila. 

Tmi op cshtacwkis trittitt. 

0. tY)m.v.f, vid«' S'""»» /'■'■'oi'-i'j ill Pic-tcl imd Campiohe, Pal. I'"' scr., 5"" liv., ]i. 28:1. 

1, eorroffa/ii, Sow., is the typir of Sowcrl>>'» S/ii^ani and of Coiirad'a PaU-ocoriit 

«-B.— f.iwnM'/'r,', P. and C, Mithillcutit, P. and C.,/*m«m, Forb., QanHina, P. and R., ^ 
•w not faiown l>.v tl"- liingctecth i the form» agiet with ^tt, emeptiner fiut KiftiBcd «p«oic^ 

wliii-h may also be a Luciaa (!«ib-|;cnu8 CciiaiiiiJ. 

ti. — retuiutaiti, d'Orb., is llie type of the !;ciins M<i/UiU (sfo p. i^l). 

Jf,— JH TwUitilli, Gueiaoger, {Curbh ul.. Album |Kilcoiit. de In Sartlie, 1867, pi. xiZjfig. 8), 
ia»iiaillcoiMC«trieaU|r iamellatod spMiet (X HmUcU*. Gn^rangat also givw two figom on the 
MUM plata oT th« laat named apceiea. 

fi.—P. 3lri,ilocotlai>i, il'Orb., probably bolnnirs <o th« MIIW g«nW W tlw hut, OT to ^ttmla. 

Saliff»afi, Cotj., not known fri.>m the bitijjr. 
10.— J*, eoarcfa/ii, Zit t., is a Miiliellti. 

II-IC— J*. muUiUmtliom and »»UamtUa»a, d'Orb., uncertain. 
18.— J*. TmriieiuU, Coq., from Altera, oppMin to be a tnie 

I t, — Corbis luiLtrin, Key.'*,, (Pet*i;liora-n^ise, pi. 17, fii;: I '- i '*,! i.s apparently a true CWl'*, 
and doubtfully n'l'«rreil by Eicbwald lx> the Ncocomien (Lcth. ross., xi liw., p. OU). 

16. W.— £kc. heUroelila, d 'Orb., (Kichwald, ilii<l. p. 047,) i* » tWearrfiw, and the same majr 
be the catw with Lac. reiAvta, £icbw., (ibid. p. 649) ; both itttfaier Hggtat la winiubla jaiOMie mule 
than on,'tac«oaii types. 

17. — UaiairdiaM iHOmatum, A' QtXk, [C,:J. Uica, Fid. feanj; eret.« JpL ^$6, flgk 44). 
\^,—FMrieUa lavigalu, Sow., sp-, see p. 2 16. 

19-tO. — ^kartlh cmuntrica, Con., Joam. Acad. N. So., Tlir^ H, {k S80, le floiB the Ainlmma 
cretac«onE rocks ; and enytN, Cen., la fttotcd bgr Conrad from the hnrer eooena (f etetaeeona) 

of Oregon, (see Cbedt-liat coeme fa«8., Smifh. Miia. Coll., No. Sno, 1866, p. 6], 
Id the South Indiiiii eretuoenns nicks thu I'oUnwing t!ire« epwies oorur : — 

— MuiitUa trigua, Oorbit tgpiea, and oUvagns alt are from the hi^heat beds, the Arrialtwr 

h. LUemr/rjE, ride Ztiaxa in Pief. ami Camp., Pal. Saifse, I. cit., p. 290. 
U-iSi. — L. Otrmani, vermienhirit, C/mtieliaHa, Dnpiniatta, and /iunyiinti iip)it.«r t<> bo true Lttciait. 
20. — L. lioiinaldinn is quite unecrtain. 

HO.—L. slob{f«rmit, Leym., baa more tiie form and atmetore of a Jfyna (<» MpM^toJ 
tlMm of a £<ref M. 

in —r,. ^'r<;<}ReN«i»;Ldr., Kech. 0«i^1. de la Savoic, &c., p-ir A. Favre,tx)m. i.l'^nT,]. -'TT.pl.C, 
fifi. 13 j liie jxisterior radiating Ktriation of this spetic» »ttv>n^ly recuUs LiHearia, (TtLUSiD.F.J. 
32. — Z. .'' toliJHla I would tuspect to be ii ilgtin. 
Sa-ft^.— Z. FaUtntu and acti^^i are appamtl/ tme 2>aM««. 
S6w— X. nCnyaaaahjutlMeztitinBlftmef theeab-genua JO««waf 
SMT.— £• 4M_«l*-('i*»(ri* and Arilafsnenth may ratlier lielong to .l^*/a than to ZMtaa. 
•8«— J«./ «fiUMbfi«, Sow. ; this looks mow Ukb « Limofiii than a J^ciJta. 
aV.— 1. jNiim ia a tnw Xmmm. 
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■in.— J. T,<n«;r„,h is either • Jfyjiaor a lannia. 

r. r »ho typir^] spcvlw „f K,ipM«, Gul,!., vid« p. 1661 

4C..2 _i. f^,a/.. ,i.-5.„„„;w,-.. is.^n M iv.,>Bf. A«A. Krta.. 

pt. ,,, 1S;,1, p. 6G), (^id, K,,.,^.^ il. foM, de L«o,b«ig, 1869. p. IWl 

Wi-tinnn«l.ita Mu\-ii«pra.ertraa;a, .ill ajipcnr to Iw tnie LllMIM. 

«i 1M7, p. MS, aii4 Mmdiimi, Vw. iinl Kojtb, Pd. d. R,,,,., 30, f,^^. i.s, „,d ,,). gs^ 
liga. Sl-MJ IIWqspMMltl)' Lucw«e; Eiolnvald tjuoU-r. them iMiii iii.ocomi.ti K-ds. 

57.—/;. rfwww, Bich w., p. OOC, pi. ai., (ijr. S, Lolon-. In tl,c H,l,-g«„„ tj,^„ „f J^i„ 
K.chwald aU„ mentions i. /loi»fi, U-ym., a;. ..mining in iic.K.omicB Iwdl et Sois- the 

Moagi mwo proUbly to ths fiwniJy tSKBUD^. than that it .hmld NjiMHlit • Z«c)m * 
58-A».-i. iHcMfi ud jr«(j^ Mv dMon-M by Coijuand IWhh tbe Pwvinci, Cbi«b.ntme, 

M).65.— £. Mer<l«ai«(fi», parriSncit,,, aal.ltnlirnhint, uniKn^nla, aud enHlrieota 

wcorJed by Me<-k in hi.n Cliwk-Iist of North Am. crct. 1<^^., Smiths. Mw. Cull., No. 177, III64. 

M,.—}.. fli;c,fo,,.,Ma, d'Orb., Voy. d. I' A.... mciid , ^J. 18, %. 13.1*. i. «ww/fi«, Bow., 
Danviii, South AmeriM, pi. 5, (ii». 31. 

«?-eS.— £. <?nM(^ and DsmmUmi (! Dttmtditu, Index te Piwi. iii, pw 89), Voy. Astrol M„ 
pi. 2, «ra alto frDm Soutli America. 

•1>.7*.— CfMjicpfKJ Lhc'\h& natnla, pftt'iet.tadUUi , sniemuUrk, oumttU and f £,en. 

taeta, are Botc«i l>y Oal.b IVi.ni Califoruia (PuL Calif., ii, p. iW). ' 

75-77.— Fri.m Conrad's Check-list .if ctcciic fos.s. of N. Ainericji, (Sntthl. Muc CMI. 
No. 200, p, 6,) artt to W uytioed L. tunUiUneait, fibton, and ipynite, I'/toHkia apad Oabb, PMl! 
Calif, viil. i). 

78-80.— In LyMh'aBspb'Mport ate »oted by Conrad fr.,m Pato-jliiu. £. *y(W-7, : i 
•»d«it/Me»»i»; tbe two fonn«r are imperfect cists, the third is u nearly circular, mnraiiLrnallv 
laBellflted Lveina. 

81->>C.— In South India the folloMiiij sis «|i«cie8 ooeop t— iSKwira [Cvdatiay fertnuu, L,AUax, 

All tlw nine ip«eiei of Soath Indian cretaocMU LaemaM oocnr in the Arrialoor group ; onlj 
one ia found aho in ike Ootatoor ffnwp, and anolber apwiei ie noH with in .ill tho three proupn. 

A. regards tho ropr . , I l..--ur, ..f wl,..;,- umily in crfla.vo.ij hcds, ihi'n) can he no d-mht 
thitt Ui«. number of Kp«-ii-» Bcnsibly incrcamn fi\>m tbe low«r into the iiij[ber li«t]«, and cqoally go 
daw tlw Dvmber of geoaiie and aiib<f;eiieiio typca. 

UUTIELLA, 8toL, 1870, (aee p. S«7). 

1. ^lUTIKLLA EXIGVA, SloUczktt, PI. XIII, Fij,'. 5. 

Jf. /««<a omlata, t«mida,/ere atgvUatmvli, madoHOtu paululmt pi-omhtitlis, obtii- 

fKffote UnaeUata ; tHorffitie lutmlari expa»»o, lecis- 
shne riiryf/o, martfine areali nubreclo, modke decliei; cardinc in valea sinisfra deiUi. 
bu» duobiu cardimliiiu kuneU^ormibut et uuico poiiico laUraU etongalo luber- 
eiito parto UnUmmtt iiutnittio; e^pamjme eaeibtt^ vtterne obioleie nvitafa 
(f IMentHomSaiaJ. 

BMsbtaralNa s kthoglk ... ... ... ... MB 

niilaieii n ar ... ... ■•■ ... vn 

Tlic coiiwuilric lamelliP are very characteristic for tlii'! romjirTntirely small 

species of MulieUai tliere was most probably aUo a flue radiating striatiua betweea 
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them, but the only siiccimcn we possess has not the surface in such a, gwd sta(e 
m to thoir this saffidently dmrly. Id the left valve the beak is curved anteriorly ; 
mnicdiatoly below ii tliero is a hitnclliforni tooth, and a second one ;i lirtic in fiMiit 
and bdow it ; one uanonr ridgo runs tlie whole length of the areal luarijiu ami 
terminates vith a amaU poaterior tuberoular tooth. 

— oiapaudy, in on ooUiie teowniih oalcanona aod carfhjr code; appa- 
rently very rare. 

Fomaiioii. — ^Azrialoor group. 

? Ulihwriolit, !ij>. iiid. 
Only two imperfliot oast aperamens of a small, rmmded, tomid, oonoentricsllf 
lamellatcd spwies were nn't with in the liifht col<)»rc<l Alrialoor sandstone near 
Stifpeimatilr, in company with Hippofftu Aemilixnus. One tcIto is 5 m. m. long, 
4i m. m. high, and 2 m. m. thick. In external apiiearanoo tho aheil nsenibles 
some of the Jurassic species of Splucriola, but it is ilnpo^i^Jible to trace the hinge- 
teeth. The diaooreiy of bettor materials will, it is hoped, sotUe the detennination 
of thbapecies. 

COUBIS, Cue., 1817, (see p. 248). 
1. GoBBn TVPUA, SMictka, PI. Zni, Piga. 11-12. 

C. !>•>•!<! ttxfi'iiKtilrinigiilMrKrr orata, mi/urqi/iftifi'i-uli, atitiefi lute nit it,iil<il<i, jiitH- 
lice aitfftuiata ct oblique tub'truucala, witbombua valde tumiUis, ialit, aiUiee cernu in- 
mms, tg^prmeimatit ; ttHuikt panm, pnffwtida, Ueeigattt; margine areali mhreeto, dr- 
eUvii mari/ineririi(r"t! !■■>■! frr r^n-riifr, ,■ unpn-ficlr ms/iilin coiiceiiti-ici.s cnmsiK coiifcrtia 
mtUee oe poatiee mtkis radiatUibus dtxumtatu el in medio atriia teuuioi'ibits radiaalibtu 
ornafa; eardme deniibM§ Ambm eartHfuilibm et lateralis inttmeio, tatenOt anHe9 
HUllto crnsiiori >;ii'ji/i jmdco, el carf!(iia!iljit^ aj)jiro.cim«ttOf iiff<iMm/o ht exomtllkme 
frqfuuda siio; lunnjiin' interiori oitmiao crime et plusifarme deaticuluio. 

Height of aliall i iU length ,„ ... ,„ ,„ fffQ 

ThinliiiMi » I M — ... ... ... fyn 

This is a typical species of CtorMi', in fonn and omameDtation naemUing the 

recent C. ftwfirln/a, but hin^liw and more attenuated posteriorly ; tlir radiating 
striatiim is at both ends mucli stronger than in the middle of the shell, when 
it is only obsenrable in the depieadona aepamtinf the eonoentrie ribs. 

"We have received from the Inte L. Peeninn ..f Paris a spcrii s under the name 
of Curim mbclalkrata from the so-called A.sphalt-beds (Kitumei iagieii) of Hanover. 
Thia apedes is veiy ohiaely allied to onr eretaoeona ahell, it only appeal* to he a 
little more flcxuous posteriorly. 

XocaiiYy.— Kinnyoor, in a white earthy limeatone} apparently rare. 

IbrmafioM.— Alrialoor group. 
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8. 00BK» (nunroA, Stotkahi, H XIH. Fig. 10. 

'!^'^r'!i'''Z^!^,:r^i lunula .r^ustU.in,,., L.ofa ; ca ,U^ 



T».e more compressed ^ve, and fh« >«mote .nterior laton.! tooth essentially 
distinguish this species from the last. The eoncent.rie ribs arc stmn? and sharp 
but tl,o radiating strim v«ry &m, aad not much more digtinot at Loth tUo ends' 
of the shell than they aie in the middk. The vmItci hi* waAj equiUteml and 
what is rarely the Ciue in ihit gnuH, tlie vtAoam biMd end alomt a Utile longer 
than the posterior. 

Locality. —Jimr^yoor, in white Uomtooe irith tiie preriime tpedM. 

LUCINA, Srpg^ 1798, (see p. 240, fto.). 

1. LuoiNA [OODAXU] FwcRAttA, SMietka^ PL ZIV, Eige. 1-3. 

Z'/(\ '^CoJ.] ^f-Jf/a rotundute qmidfangiilari, tub-a-qmlalerali, craiaittimk, 
moderate coHoesa, *K^Ueoig«ia, pn,pe penpheriaoi tlriu w,preH«,H dhl„„tih^t 

riufire I,,/,' rolu.fljla, irmiir,' suhi luiivtila, infra mbrecta tea Urissime umniiala; 
lunula prqfuHda.ueata; arete maryiMbut deoUsibu*, mbreeUa, l^ametUum pro/undum 
f«n omumto Ugmtihaa. Oardme daiiUM eardmaiaKt erauUrimu, deitfe taUrati 
<'!!firo i'!\in-.h,y;, qiiuM puilu-o cinliiMlibin volde approximttto inttruclo ; margins 
iiitemo cra9»e dentato i impre»»wne mtueukuri utUiea vald* etm^/aia^ pogtieo ovaia s 

'I'liero is scarcely another species of Liic'iHa Vaovn which equals the present 
ouo in tiie Uiickneiis of the (bell and its large, roundly quadrauguler liie. Ita 
eztenud form grratlj leealb an Aximea f—i Ptetuneuhu. Lam). Some of oar 
largest spociniPiis .'iwi I'O ni. 111. lii!!?, :iiul the sln'U near lln is sometimes 

20 m.m. thick i natun^y the lunge-teeth are also reiy strongly developed; the 
anterior lataral is nmeh stranger than the posterior and quite ahiae to tlie catdhials. 

The external surfriee ;s nlniD'^t smooth in the i^reater number of specimens, 
bat when well preserved it sliows towartk the margin a number of distant con- 
eenhdb itrin indioatiiig stage* of giowth, tad also sinne mdiatixtg impressed Urns, 
trhidi an geoeially tnoat distioot on the bvoader anterior end. The intenial 

8n 
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mnririn is wholly toothed, wbioh is not veiy iwiiaJ in Lucina, wad thin, u likewise 
tlic ^nat tliicknoKs of the ahcU, mther partake* of tbA ebaiaeten of Oorbhi bat m 
the anterior muscular icsr is considerably more dongBted than the posterior, <iid 
4>x<f>Tuk within the spAco included by the pallia) impreMOB, X consider the ^emeno 
determination as a Lucina to be the more correct one. 

Xoevli^.—Kinnyoor, in white limMtOBiei ooranum. 

IbrMwfiMt.— ^Arrialoor pronp. 

2. LocntA. MLUX. IMet, VL XIII, Kgt. 13, 15-17 ; and ¥L TOY, Etgi. 3-9, 7-8. 

IBM. Imi^JUUr. toAm, Iktath. OmL See., hamitm, p. 148. |]. ifU, if. B-Mmi uotoruaL 

It. leaAl 9fhiculata, nomiunquam paulo longiote ^t$am alia, ccquilaleralt, plus 
minutee compretta, ad margmem inierdum lamelloiememuaia (vide tab. ziii,^. 18), 
m wperfick lameilu atmtit eoncenlrici* diftautiorihtu et »trii* miuufiaimit inter- 
pemtia ormtta ; bumtapatva, eMmaUt; area elongala, anguatmima, profunda, liga- 
mentnnf vtornhtibHH acutatis fere omnhio iegente ; cardint denttbiu C(irdin«libii» el 
lalerahOuM »icut in Lucinis ti/pici» instructo; teaUe aupcrJUfie iatema minute aavbicit- 
latai imjireMioM imueulari tuUica anffutkt, uMe ehiifaUt atfttefiamote eun^, 
po$HM bnviort ; margitie htieriio teeeiyulo. 

n. Kir. u. n. sill. <tr ui n. xK, ng. x tx. i>., u t n iIt, 7, 
Hrislit of sMI : itolmflli.^ UU7 U'W) (Hty i>t)3 

TSivliii»« „ ^'•''t O-IO 0 12 D-18 UM 

This is an extremely vfirial>lespiicics. Il8 form is always more or less approadi- 
mg to oditeoIaF iriCb Bligbitlf prominent median bealcB; the bumift le HutD md 
excavated, the areal margins sharp and almost toufhin? ^-ach other nhovo tho litrn- 
meut; the surface is coTerad with uumeroiu sharp conoentrio laiuellce, between 
wliicb lloe striaa* aw ntonted } aomelimea the lamelln are eepetmny nninenyna near 
the margin, produfins; hf>re a great thickness of tin- '-hell. The l>inL;f -tncth, the 
liaoly scrvbicidate internal siuface of the shell, muscular scats, and pallial impres- 
•km do not difibr in any mailced imy fioin thoae of other £ueimm. 

With regard to fbiiD oad ildctkneii of tlie abell aevaral Tairietiea be di^ 
tinguished. 

Tlie qpedmeiu figured OB pi. zrr, figs. 8-6, may be regarded aa typical ; the 
shells are sub-orbicular, slightly longer than high, and the valves are very eveoljr 
rounded, the thioknees oi' the shell bein^ more than |tha of its leogth. 

Figs. 16-17 on pi. xili repreeoit a eompresaed variety, the shelb an also some- 
what l inger tlian high, the Talvos are tumescent near the beaks, but much atten- 
uated towards the niaigin; the thiokaess of the shell is not more than ^ths of its 
length. 

Figs. 7-8 on pi. xiv reprcsont n thii'd variety, the shells are nearly orbicular, 
with pointed beaks, with tUck convex valvea ; the thiokneca of the shell is eq^uid to 
one-half of its length. 



* Tkw m not •afficMiuU^ wcU uiinwtd in £gi. i> mhI 5 of pt. ut. 
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Fig. 13. pi xiii. ropreseuts a fourth TUtety. irhicli in f<nm laMuUm 
tbek.H but the th.ckae» i, mce than «u^],idf the bagth of thT^hdl. W 
npeoiBUy great noir the nargiiu. 

T ^^ ''^ fi"-*' nauch incUned to regard some of tbeM imfetiea n dntinet nKcIei 
bat ajareful eoiiai«ri«oa of the specimens shows that the different forms are clolelv 
«oiiii«eted*iaieacli other, and uo doubt all represent one and the aame specific 
type of shell. 

J^ce^«w.--AU the specimens were obtained frnm n dark brown eartl.y limr- 
stOM Momratwr. exeept a single specimen, %ured on pL liii. %. 17.' which 
U from fhe \\]\]U- liniesrmic iirar Kiniiyoor. 

Ibrntation.—Ovtaioor and Arrialuor groups. 

«. Ltoika mniATA, Stottetku, H. HII, Fig. 14, 

L. tenia q„nrh'.v,p,>!ar!, orbirn'afn, f,r, ,r.j,.;u,t,raU, moderate contexiuscula, 
imbonihu* ttmiuiuiu, tncurcu, acutituculU et cariua iMumueula ai -^^ i bn t ad 
tnarginem pottero^eriortm demtmnte kutmeta ; mipafiek «tm§ teeranflrii mlmt. 
f!sso>,h .•Hh.oh.oMm teetas htrntOa ktmi pnifimd»i Ugam«»to m twmUkiu irai 

pone umbotift alio. 

H«igkt«r ibcll (Ngniil to tU limftli. 

Thkkmia „ : lUli-nRlli ... 

The only figured s|M^ciraen I hare seen of this shell docs not show the binge. 
lACth, hut Judging from external chariwten it Meue to be a iMebu, tar the 
structure appears to be a little too solid for a Jtfysia f^Diplodonta J ; still a careful 
comparison of well presen'Ml specimens with the last named genus would be roiy 
daiirahlc. The striie of growth on the surface an almo«tobnletai «ll«taiiieirlMt 
aqiwish orbicular form with a posterior plicature and the mutof » dintiiMt lunula 
leadily dutiuguish this from tlie hut species. 

X«(7ff/i7jr.— South-east of Arrialoor^ in a -wMtidi aandatoob 

IfarmaiwH — Arrialoor group. 

4. LvooTA [ovoud] UNIOLATA, SMiuka, PI. ZIU, Pig. a 

Z. [Cycl.^ testa fere orblcutuiu, parcida, t'.-mii, puiifo nuirf.iiincula, fuperfiete 
nottnullU lineu mpreuit utcremmti ae atriia UuneUybt-mUuu confertmimui per 
h^UHdrntm ievUer ;fiesnote pennirrmtHtu omata; nua^bte Ummkui pmUo imurw, 
lunula auffiuito, thhiijuld, ,)i,-dl<try!trr jirufi'iula, hand dutdncter deeiimaeriphti 
impretmoitiinu mtuculariiui regulariitm, — dente» C€trdinit mm ndi, 

Hb!(IiI of dul I ll*I««gl]i ... ... ... ... O-U 

Tliicknns* ^ ; . , . il :I0 

This is one of the very few species from cretaoeoua rocks belonging to the 
snb^ut p^vlw, dumotBriied by iti oamjnmtiTflly thin ibell and longitiiidinal 
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undulating or divaricate rtriatioa, which is quite indepenckal from the stri» inM. 
Z^S »tases of growth. In the p««nt -pede. the kmptudina .tr.« are v«y 
ZZooB and onlT^lisl^t'y curved, but the totd farm of the sheU e^eUy e«>m. 
ponds to that of its recent and c»inosoio allies. 

UcaUig.—ainnyooT, in while limertOM; vnutaaSlj nw. 

lbniM< jM.— Aniakor group. 

6. LrciSA [Myrtea] ahctin-a, Stoliczka, PI. XV, Figa. 1-6. 
J.. IMgrtea] letla Iropezoidalt, longiore quam alUt, cowpre»»wmh, tSargiM 
fwMlori pimbilum i$tMmuaio, vMe deetivi, areali l^cissime conrrj^, a»Uce tub- 
rolundaio, r>si!,. 'M:,/,u' truuraln; xvprrfcie slrifo coficetttricis coufertu^mu et 
it(,nnuUkdManlioribii» incfauiatis tecta ; lunula el are»elongaiis,excacatw,<mguHiti 
Mftttw dtniib»» cenftiefitet W««Kta* ieM dkUmitbi i^lmcta ; Mwyjac inkfw 
plK» MtefHse ii$UHele amutlalo. 

UM^JM . falMtt O^S-frSl 



This Bpeeies has raj much the form of the type species of Myrtm, Luc. »pim- 
fera, Moul., nud tl.p hin-r* is nlw qnilf vimibr, so that there con be no doubt a« 
to the suh-gcneric determination of the spcies. It is always longer than high, the 
lunnhir margin dopes Teiy |iweSiatMisly and is slighUy aoiMsaTe, the upper or areal 
marqlu nearlv str:,i-Uf r.r sll-htly convex, the edges l)oing rather sharpened and 
somewhat prominent; both luuuk and area are deeply excavated and elongated; 
the miftce ia oovewd with nnmerooa ttrte of growth, near the apex all are 
stronger, hut further on nnly a fc"- are more promin^-nt at certain distances, and 
sejented by deep aulcL lii some of the specimens I have not been able to obserre 
any eienuhition of the intarnal margin, in otiiem it is, however, dtstinct. 

iocn/i/itf*.— Pai-ally (one specimen fiom a d.uk tolorod partliy Hmestone) ; 
Andoor (two specimena in a grey conglomeratic sandstone) ; Olopaudy {^vio speci- 
mens in a light browa ooltie mdk). 

lbnMi<iMt.-^tKtoor, Tridiinopoly, and Anlaloor gnnpa. 

6. LuciKA [MiRTEAj BtNTiGEUA, SloUczka, PI. XV, Figs. fl-8. 

L. [Myrl.] testa sub-quadran^luri, cra»»iiwe«la, timida, margme bmulan 
MMom, Mrto/irMMMCtito; limttla lata, ovate elongata, profunda, area paulo exea- 
cata, niujustiorff; w^feifim ooiuentriee kemUtte eo<tf«ii» ^riata, margitie iitteruo 
crutae dentato. 

Bd|U «r akdi tlMUtwiul toito kacdi. 

The more regularly quadrangular and at the same time more tnmid fiMfm 
readily distinguish this species from the previous ooA. H» anrfiMA ia ooreied with 
eoDiieatriCj sharp, eqnal lameilar atria:; the innsr margin is pirtkmlarly m aarae 
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spcdmens very .trough denoted Mad tUcbmed. I haw only impcrfeotlv 8c*u 
Uie hmffs.|«ctMhecardm«UapiK,ar to bu regular, the posterior are very' much 
smaller than the anterior; on each side there is a long latend rim panaiel to th.. 
raa.-g.„.asmother Z««,i^,butwheth«itteniI^ with a tpedial lateml tooth 
I have not been able to trace out. 

Z«»W/fe».-Ohiiu«id,audwestof Arrialoor, in a broH oiah and grey «M,ith>. 
laeratic sand&fone. ' -^f- 

^tmnaiion, — Anialoor gfoup. 
* 

XXrr. Fmifyi-UNGVLIiriDJB. 

The animals of the genera r.MVr,Mf. to thh fnnnly agree in form with those of 
Uic LvviyiiKE, but they have the mantle luargius much moi« oaited below !, av mir 
in ftwt only a comparatively small pedal opening, the siphoaal orifice is afeo ..uijle 
thegiUsarcof moderate size and consist of Uo ,,lu, :..:u,d plumes on each side' 
the fiwt 18 clonsatwl, hollow inside, generalij- vcrmilorm, or somewhat genioohit^ 
but always mncli shorter than in the previoin taeXty; the mouth ia of tnodemte 
size, and the palpi, four in nnmber, rJpreloped. 

The shollB are oval or roundish, mtlier thin, with the internal surface always 
of a iicculiar silky or pearly appearance and miMlly quits smooth; the hhige nsuaUy 
has two aoiaU cardinal teeth in each vnhc, \ho l.'.terftls are alwavs wanting ; the 
uniBodlai scars are oval, or elongately ovaI. sub-c<iual, the anterior heinpr «iirelv 
mmshlongcr than the posterior; palbal line entire, aotnetiiiies troncatc postcriurl'v 
and generally liunt; ligament external or sub-internal. 

I shall refer to this ftmily the following seven genera: Eippagtu, Seoeehia 
Ungulina, Cyrenoida f^CyrencUa), Fclania, Jfy»ia fS^Motda), and Paathm. 
Seshajes, and many other conchologista who accept tliat celebrated author's 
Tiewa, class eeraal of the •bovc-named genera in the if/e/iWM, admitting the 
difficulty which exists in the classification of the Ibssi] speous. There onit bo do 
question that all thoae genera quoted exhibit a very m;irked rrluion ( lio L rriM,. r . 
hut when we hwk at the important differences whir li I lun e painted out in the 
aualomy of the animals, namely, the small size ol the nmt, the presence of well 
developed labial palps, the single posterior siphonal orillce, and also the regular 
waat of lateral teeth in the shells, their tUn and silky internal structure, U»e form 
of the muscular impressions, &c., we must regard the present fkuily, in the iim>™^ 
introduced by H. and A. Adams in their " Geneia," as » small natnml gnup of 
sbdls. 

In til. Ir tri ilo-l-al liistory the Vsovuxidx also differ somewhat from the 
LocisiDM. There are some forma known already in paksozoic (Silurfnn ant! 
OarboaiAnnis) rooks, very strongly resembling in external shape Vugnlina, and 
which have been di sciilird undi i tl .ii iif iii ric name; but sufBciently authenticated 
species of the family arc as yet only on record front cretaceous and voun^er 
depostts, tiieir number aU^^tly increasing up to (he pi<esent datei. On the' whole 
theaa iheUa an almya tare. ' 

3a 



260 CRETACEOUS PELECYPODA 

1. Mppe^Ht, Lea, 1833, (Ooatrib. to Oeol., p, 72). Shell ovate, higher thaa 
long, tumid, with prominent, attenuated, inenmned beaks, of moderato thiokneM, 
internal and external siinorficinl l;i_vi'rs of a silky ajip' nranro : liin'^c cdenluloii<j, with 
A aiiaple iosiauAtWU or a slight notch ; ligaiucntal furran- sub-internal, lunula not 
«io»TKted, miuoulaf imptessiona ovato, mai^inal: type, M. itoeimUoUteft Lea, 
tarn tertiary beds of Alabama. 

I lunre already (p. 325) noticed that this shell cannot be olassed with Verti' 
eoi^a and olbers, as has berai done by most authors. The fonn and silky strootiire 
ot the tuternal layer of the shell indicate a close relation to Uiigtdina and 
M^ria in the same idanncr, as Or^ptadm or Loripe$ is allied to typical Lue'uM. 
Besides the type species I only knov ft second one, ZT. ^mliantu, which ooeun 
in the Sonth Indiaa erataeeoos deposits, and is very elosely allied to tb« AmerinaB 
fimn. 

2. Scacchia, Philippi, 1814. Shell sub-orbicular, thin, mascular impressions 
roundly ovat«, sub-equal, left valvo with one, right valve with two small cardinal 
teeth, lateral fei fh <,n]\ indicated by very sli-^liHy misi l edges of the inner anterior 
and posterior uiargisiia ucar the beaks. Type, iS. eiltptica, Scacchi, from the Medi- 
terranean ; the only other species known is S. OOaUt, PhiL» which ia donhtfully 
identified with the Crag K»l>ia (•ycladia of Wood. 

3. Vnguitna, Uaudin, 1802. Shell sub-orbicular, covered with a thick 
wtinkled epidennJa, hinge wiUi two dive^iag eardlnal teeth in each valTe, Bgameiit 
sub-intpmal ; muscular impression narrow, elongated. Type, Z7. rubra, lloissy, is 
said to Im} an estuariue species from the Senegal. Q. and A. Adams mention that 
» few apeoiea lire in the Heditenwiflan, hut Weinkauf f in hie ** GonohU. d. 
Mittelmeeres" does not nrifipp any. 

Shells wluch in external form resemble VngtUma as well as Scacchia are found 
already in the Trias and Lias, and they are leferriUe to dther one or the other 
genus ; some liavp lioc-n iTrscrilird as TiiiinUna, but it is more probal'lc- that tliry 
belong to Scacchia, aa this is a purely marine form aud has the ligament external. 

4. Ofrencida, Joannis, 1885, fCjfrmeita,* Besh., 1835). Shell nnmdly 
sub-quadranirular, In aks small, almost anterior, covered with a thick epidermis; 
mnacular impressions large, ovate; ligament external, very long; hinge with 
three ea r d im J teeth in each valire ; in the right the posterior is very small and 
sometimes almost obsolete ; the middle is strongest, sub-trianguh»r and bifid, the 
anterior is thin, lamuUiformj these two last teeth arc directed anteriorly; the left 
valve has me large lamellifbrm anterior cardinal, directed forward, and two very 
small posterior ones, the last being, as in the other valve, represented only by a 
alight thickening of ih» frontal edge of the fulonuo. Typo, C. JhtpoutU, Joan., 
from the Senegal. 

Philippi (ilandb., p. 810,) Bays that there ia apaHial ainns present, whioh I 
could not observe in the above mentiaQed type species. H. and A. Adama proposed 
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lia^'t^J'^ r'""'' Pl-««e«to the Or«.™. Imt flie form of th. 
.hTJil .^^r"'"''"'''"'''""^-'"'' 'l'^ "- .n:" Mn.:.structureof the internal 
Meu.po«MBuigattlie8ametimea cvrUm amount of i-ougUuMs, so chaniol«ri«tic 

Cgr^nouia ^ = Biplodontaj, and not rv,.v;.. With the la.sl, it has actually 

«U7 the oater rough cpidermia in common, hut Has also occurs la Uuauima, as ireU 
M in most of the. brackish-wator or estuarj' shoUs. 

5. /ViBina, Beclui. 1861. Shell i-oundish, conipa«?sciI, or some'mi . nrat«ly 
MonSftM. tMn, covered with a •mooth, finely striated shining: epidfi-mis, hinge with 
liro d;v„;';t>L' . i.Fdinftl teeth in each valve, the anterior in tho left mi the pmtwior 
intherijfht being hifld; muaoular impressions larg.., oral; pallinl Hu« truncate 
IKWterioriyorwit1la'?ei7 8hoTt tima. Type, Fel. diapkana. Gmel.. (le Falun of 
Adansoii—Z, Ad<t,i,oni, Reove,) from the Senegal. Reeve ia tua numogniMh 
of Lucina describes several other species ohiefly from Central Amoi ica. A h\r 
«!i«ae* abo ooonr In tbe estuaries alongr the coast of the Hay of BengtU ; they 
appear to be as yet undcscribal. In two of our eastern species I have not obserrad 
any piwterior siaua, the piUlial impression beinij distinctly entire, slightly tcoooote 
poatmioriy; tbeminottUir scan are marginal, elongated, and flcxuous. 

fi- T.racli, 1S27, :MS20] r=Diplodonta. Brona, 1S31). Shell sub- 

orbicular or roundly quadrangular, more or less tumid, oonoentricaUy striated, liinge 
with two oaidinal teeth in eaeh TulTe, the anterior in the left and the iHwterior in 
tbo right being bifid, but tLp tr. Di of tho left arc generally smaUer and the ante- 
rior has sometimes tho front half obsolete ; iaternal hinge margina in front and 
bddnd fiw beaks nanaUy slightly ohaoneUed, muMular impKmions elougat^jd. 
■ub-margiual, pallial line entire; type, ]IIy»ia rotundatii, Mont. 

It having been ascertained that tho Tellim rotrndaUt of Montagu was selected 
by LeAoh as the type of hie genmb there is no reasonable ground to be given 
upon winch t)ir priority of Bronn's D'tplodonta could be baswl. I am not aware 
that Leach's name was published in 1820, but it certainly was used in 1827 by 
Brown in bis Conebol. Illttstrations for the type apeeifls IT rotundata. and as this 
shell must linvf at that time been well known through the rrsf of Slontagu 
Dilhvj n, Wood, Turton, and others, its geuerio priority against that of i)^. 
doHia caaaot be Ignoved. Jfytia diifors firom FfUmia by aaomeirhat m<ne solid 
structure of the ■shnll, wzmt of an (ilivnceous rpidernii.s, priTi i flv entire pallial 
impression, and sortitiw Lat more elongated muscular soars. Species of Mgtia ace 
rare in cretaceous deposits, and their oconixenee in still older rodcs is doubtftil. 

7. Tsathura, Dcsh., m'O, {Purls fn?s., 2nd edit., i, p. 478). Shell f !on^ately 
ovate, thin, resembling ClemeiiUa, eacii valve with two diverging cardinal teeth, 
those in the light an both bifid, in the left only tbe anterior is bifid; muscular 
impressions narrow, marginnl, lIoh^-iuliI. |>rinial line entira, Tjpe, T*. fittffUk, 
Dcsh., from eoocne bods of tlie Paris basin. 



26t 



CRETACEOUS rELECYPODA 



Lut or CUTACtOCS SfECIH. 

PkUt and CBiupiche, Pal. 9mm., 4- iw., »" pwt., p. «W, ooly Mvoid flw lUbwiiijr 

tw«C!>«eiej under the name DipMnntu : — 

i-a.— UrffOMtMii*. P. and C, anJ U. s-'gH'*, P- «nd R. ; tho Tint n from the frgoniin, 
the MBond fhiia Gculi-beds. 

In the lUt of the specie* of Uei»; I Jmve putimkiriy ooiwed the foUowiDS u extenwUy 
leMinbling 3lgtiA:~L. gloH/ofmU. heym., L,t lolUiita, Mid L. fimMaHit; the hingv-ttedi «r 
theae 8p«eicii iihould b« inri-rully examined. 

i-b.—Jfysut fUiota, Giibl>, (Jour. A. N. Sc., pi. iv, p. 302). M.parilU, Con., (ibid. p. 278), 
■nd / Jr.iml^ Oabh^ (W. Calif., i, p. 1 78,) are notimd tnm Nortb America. 

G.—Hippafut AmffSamtt k tiu mif ■poeiM which nfumnta thia family in tht South ludiaa 
cR'taceo«is rockii. 

I may also »Mtu--: ihiit f.yyimtrU ■:"■■-<«, which d'Orbitrny <lr«f!r-!>i«d la a I.vfiW fviitc p. ISO*, 
has tha estanutl fonuaud the hiinje-twtb somewhat rweniLluig U.ow uf a w, bi;-. in th* 

oDly r^t valve wUeb I l»v* neo tha anterior bifid «aidinal tooth k in i. h more oblique thaaip 
Ftaihura. Wovvtw, bcttv pmamd ipMiBieiw of boUl valve* woald deaerva 
a carclul cvmpariiKpu regardiug tbie pointr 

HIFPA6VS, Zw, 1888, (seep. 280). 

1. JEI1ILIAKI78, jifoltlttla, PL ZIT, Elg. 0. 

i7. ^<>«/rt tertieatitei' onali, mvUo ttUUtre quam tonga, vatde mflaia, umion^m 
abtwiuM>Hli«, promimdia, incnrvis, upproi'hnatit intirueta, cratsiustntla, suh-vUrea, in 
m^erficie striia minutissimia siib-lamellMis coneenMeu ao alteria sub-obtoletit 
radiantibua oniata ; regiotie lunulari el areali haud ebnumteriptit i cardbit tdeiikiia 
obtotete iMimuto ; miftiiie inieriio mtttittm, M. 

HflghtoftMl ! ililMiglli „. _ .„ 1-M 

Tbiclnic«(or Mh T ilrt..y ; „ „. ... ... Via 

I have aiieady noticed that this species most closelj rescaablcs the eocene 
itoeardittidet, Im, the type of the genus, whioh is Only a little blgber sad 
apparently somewhat Hhorter than our fossil. The shell itsdf is of considerable 
tbiokness, and of a dlky apjpeBzance, as comaumlf s&in in recent spedea of Jfyma; 
fhe awfiice la eorwed iriih nvneRnn tbiB of gntwtb, some of wliich are a ta wngw 
than othen, and towards tlie margin are intersected by deeper furrows ; besidea 
that there are numerous fine short interrupted radiating striso perceptible. 

LowKty. — Stripemiatur in whitish soft sandstone, in which a few spcdmens 
only were discovercd by the Jamentcd Ch. Ji^milius Oldham, lato Depulj Saperillr 
tendent of the Madras party of the Geological Snrrey of India. 

JFbilMMoN.— Arrialoor group. 



OF SOUTHERN IXDIA. 
X Fi;,nly,—ER YCXSTIDJB. 

J»ith flbment.. «>d often g««tly extenriblo In-jond tl.e ed,'.-.s of the ieU; ia 
front the nmrjpns form a mo, . ,>r h.ss distinct op.,, fold which n-presenh tbei^W 
h»,, siphon the exhatont siphoa mtuatcl posteriorly, an<l pmh.nr..) info a more 
« 1«, spadou. tube- the fi»t I, larg... ge.u...Uy MitU a grooved and expansible 
sole, oft^n hvnt upwards and posJ. Hnrlv provided with a Mniai brow ; thm ft « 
jmir of gills and one pair of palpi oa either side. 

Tto d«lhl _«» of ™aU OTrf, or «,b-triang.I u, ..,ui.ah., cWd. 

genem)!r .n^qnibtrnf, uifh tl,. surface smooth or finely ornamcutiHl and often 
cover«.d w.ti. a pohshed epidermis; tho hinge is provided «ith strou-ly divi^r-W,- 
eatdinal and •onuthnes abo with bteml teeth; the corUbgo is internal, situated 
between tlic teeth ; two muscular impressions ; palliid line entire. 

The A-Biciyw^ form a Tery natural group of amaU «hclls. mostly livinj? on 
snodjor gravelly ground at eoasidcMUe depth of m; theu- geo-niphical distri- 
bution is general. Almost a larger numlwr is known f«im northern than from 
other seas, but, tho tropical regions having as yet been only very little ezplorwd 
with the dredge, itisdifflcult to farm a coiieet condmion on the dbtribatfon of 
the family. 

Tlio present number of recent species a scsarcely as large as that known from 
the Paris Wsia Bh>ne, and if other eoeene deponts are DqwJIy, or nearly so, Hch, 

itwoidd certainly appear that the f:nnily t'lc-ii posse<^scd its -ivate^t development! 
From cretaceous rocks only one siwoies has been nscgrded ; othm do not appear 
to be satisfactorily determined, and those noticed from older fbrautloiu nnder the 
names of Uri/cina, and othei-s, are jKirfectly unreliable. 

The g<*nera to be placed iix tho present family are Ergeina rmmKeiliaJ, 
Enjcinella, .s/ h>,/vv, MouIuch^, TtUimga, XettMta, Znuea f^fonmkt), Lep- 
tou, ^ritiip/iu/a, Boriiw, Pythimt, Cyanunm, niivMella, TAfcorio,/!'. TT. and 
A. Adams class the geuei-a which among those just noted occur recent iu two 
families, separating J.,;>toH from Brymiia as tjrpss, but I do not tllink that the 
flight prolongation of the mantle and its margioal lUamenta are snlBcient to 
justify such a separation. 

1. EnjciHu, Lam., 1801, ( Kdlia, Turton, 1822, CAtrwija, De«h., 1898). 
tMiell oval, generally somewhat elongated, sub-cfjuivalve, moderately inflated, 
ooscentrieally striated, or with more or less distinct nuliating ribs ; hinge with 
two widely div<ngiiig, large, often gr(>ove<! or divided cardinal* teeth, sometiniejj 
there is a minute tooth imme<liately under the beak, but more often it is obsololo 
in both, or, at least, in the right valve. Caitilage situated in an internal groove, 
extending from the benk jjostcriorly and situated in front of the posterior tooth ; 
type, E. pellticida, Lam., from eocene beds of the Paris basin. 

* 111 >0Mie of tlw tfnim M>» |)o«tiiri(Mr UMk U ntlicr icnati!, bai it alwmja mx/prnttm imi tlie bmk, ibA •bnulil, 
th,'n'n..n', uioro fn|trir «|IM H «MfdlMl Ibui ■ U«nl t««<li, uAir wWcb auw H W tainll; ^wMt M WMht' 

tofiiin) wwrlu. 
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Thtt«4inodoi»WthatL.marck,whcn lie first proposed In. ^en... ^-r/, r... 
also Ifer^id to it Bpecies wl.ich have ^M>^u afterwards ehowu not to belong to it. 
i;^^t ejection «««le again^ Lamarck'« name i, th. ««oda««lof 
S,ndZ^>!,cB with it, Iwtt. genem •giMbW in «Jveral important cbarad*^. At 

san.c time th.r. ,.n, 1 l.i;. v., be .ot the least doubt that Warck 
taken bis original cbaracterisUc from one of the tyi.ieal spec.cs which he domnbed, 
for he mentions nottiitig oT the exurixHiOft or A puH al 4nm. Thi. ohuMtevwM 
aftetWIirdH added in the subseqnont crlition of the An. s. Vort. TX-.bnves, 
therefr^rp jostly says in hi» second edition of the Paris iossiis that Lamarck's 
onnnal charaotoristio bh «celfent one; owtiiinty the deHrfptkn of 
the hin^ Lamarck jrave could not be misimderstoDd for anytliing vhr- but an 
/>..rmfr T.amarck could not hare taken his characteristic from any Uving species. 
Weinkautf (Conch, d, MittelniBert^ 1867, p. 180.) dlsottssed the pioiNfletr 
of the two names Enicina and Kellia, and says, that if the fornn r U i:> Tx- n-tained 
at all it should bo restricted to the fossil speoiea only, but where no essential 
differences exist, no generic distinctiona can be made. CMrtmia which ww 
proposed by .Desbayes for the recent Erycina jAtperousU, and which is adopted 
V,v Clii iiu in bis ^tmiui l. has bocn again identified by Deshayoa with the present 
gcaus. It docs not otter any distinctive characters from Eryc'ma. 

2. JSVy<6wll», Conrad, 1888, (Mioc. foss , p. 74). Shell minute, oval, with 
sli'»htlv produced, obtuse beaks, iiiequUaterai, smfiup with indistinct radiating 
lines ; hinge in the left valve with two small iuuei- and two lai-gc outer cardinal 
teeth, right TBlre with only two outer large teeth •. cartilage apparently in an 
internal grocvi' botwcrti tlio U:Ah, iMit it not sperKilly rcfrrrrd tu iu the type 
■pedes J£. eeatis, C, which is from miocene bwls of Virginia. Conraii's character- 
istic is not very satisfactory, and (Am. JToum. Conch., t, 102,) he eaye that 
the oligoccne Woodh hrninda from Sdllingcn (Bunker's Pa!!T?Tti*., vf, 252, 
pi. 30, fig. 8,) is an Erycmella. If this be the case no cariilage would seem 
to be present, but only a single medisa, caidinal tooth, and the outer cardtnah 
■hould then be looked upon as Literals, in which case Erycinella should he 
tiansfen-cd to the Astartidm and placed near Woodia, if not identified with it. 

3. Spauiodmt, llenss, 1807, (Sitzungb. Akad., Wieo,' Iv, p. 134). fflicQ 
lanndly aidb-trigonal, with somewhat produced obtuse beaks, nearly equilateral; 
surface only concentrically striated; binge with an autevior (sab-lunular) elongated 
cardinal tooth ia each valve, in the right separated from the margin by a deep 
gfoore; cartilage in a pit situated below and a Uttlc posterior to the beaks; mus> 
cular impressions Tidhw large, eqnal. Type, Sp. nilidiutt Esa., fiom miooene 
beds near W'leliriika lu Galicia. 

4. Jfon<acit/a, Turton, 1S19. Shell minute, oblong, inequilateral, radiately 
striatetl or obsolctcly sulcattid; binge whli two remote, diverging cardinal teeth 
iu each valve, cmUlagv &ituated interaaliy bclweeu thcio. Type, 21, sub-tlriala, 
Mont. Thomson described a Jf. GwUi tnm America (Am. Joum. Conch., iii, 
p. 88). 
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5. TVWiwya, Brown, 1S27. 8!n l! oval, inequilateral, concentrically striated, 
hinge as in Moutacnta, but tiic u;irtiluge partially luurdeoa to a solid oaaicle ; type, 
T^bldtutala, "hXoni. 

n. and A. Adams restrict the name 'n'frcuta tr>'iS.Qi\lfL^M\ Ligula tubalriata, 
refeiiing to certain differences in the oigujiLsaliuii of the animal of this spociea 
as compared with Montagu's Jffu Wdenlata. From the deaoriptions Jeffreys 
gives in his Brit. Conchology there scfims to be, however, no e&sentinl diiTLrpr.co 
between the animals of both, and that author consequently places tbein botli in 
2R,it!<:rni<t. It ccrUinly appears that the anterior expansion observed on tho 
foot of JU*. wAf/no^a is not a constant form of it; bat aa the two species referirad 
by II. and A. Adama to TelUmya (T, hideiUala and ferrug^nataj differ from 
tbe former by the ^nt of radiating liae% and that of an ndde^ and alao bj their 
babitat* they^ may be kept sepanito. 

6. KeRiella, Sars, 1868. This name oooura in Ibt of nortiiein deep 
sea shells, published by Sars, and translated in Ann. Ml^. Nat. Hist., 4th ser., 
Tol. iii, p. 't29. I am not aware that the cliamoteca bare as yet been pointed out. 
The type species, K. ubywicoln, Sars, is placed between AtUtrte Bad JfbNlMWta. 

7. La»{ea, Leach, 1827, C Porouia, Ilccluz, IStS). Shell oblong or roundish, 
uiualiy aomcwhat inflated, very thin, ooncentrioally finely striated; hinge with 
two huge diverging cardinal teeth, and in the left vaWe with an adffitional minute 
hook-like tooth between the two ; cartilage on a raised groove on ttw shurtm- tide 
of the shell; type, Carditm rubrumt Slont. Brown having proposed in 1827 the 
niune Ztuuea for the well known speeiea of Montagu, and bavug lued the aaoM 
again in 1S33 as a generic determination for the Mine ipeoiea, the genm mart be 
adopted in preference to Keolus' Poronia. 

It scema probable fliat tbia gaoua is largely repreaented In afoasO state, and 
tint a number of the Carbula with thin shells will have ( i Vi^ n fin i d l<i it. 

8. LtfUnt, Tnrton, 1822. Shell oval or auborbicukr. slightly gaping at 
both ends, amoolh or acnbioalate on the aorfiMe; binge with two rety widely 
diverging and elongated laminar tn tli. Ijofwuu which there is somctimoK <me 
small oardinal tooth in the right and one or two in the left valve; but sometimes 
these amaU teeth are obaolete; cartilage aitnated in a groove ia Amt of the po»< 
tetior laige tooth. Type, Leiil. squamosmn, Mont., pp. The hinge of Z^/>/o» is, 
«B Deahayes remarks, quite simihir to that of Eracim, except that the outer 
laminal teeth are hirger and the ahell tliinner; the animals of both dilte greatly 
by tlie prolongation of the anterior and posteitor tube in the first named genn% 
and also by tbd disc-like foot. 

9. THttiphon, Carp., 1866, (Proo. Calif. Aead., p. 210). Shell oral, with 
two diverging teeth in each valvi\ the anterior being conspicuously shorter than 
the postcriorrsulcatod near the beaks, ligament situated in a groove between them ; 
tvpe, r. oblouffa. Carp , fitom San Diego. 

10. Jioruia, IMiilippi, 183C, (Enum. M .11 Sicil , p. 1:^), SI,. II .^loM^-atelv 
oval, with sUghtlj' projecting hcaka, almost equilateral, suriace huely eoncentncaliy 
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ttiwied; hinge vifh thiee twOi in the left valre, two muLll anterior nnd am 

flomcwhat remoie and elons^fod pustinior, riijlit valve with onty t\\<> (Hvergins; 
uliwigfttod caidioal teeth i cartilage situated in a groove in front of the posterior 
teeth; nraacidiiT ImpnanoDB ftintty uuiTked; tgrp^, J^. eoiMoitbt, PbiL, oeeun 
Kcent in tlio ^leditcrnmeiuk ttid the Atlantio* ud fimil in miooeiw bede of Italy 
and the Vieima bana. 

Chenn figoree the animal of tiiu ^edoi aa Srgeaia Oeoffroyi, (Man., ii, 
p. 121), whivli HhoM's that the prcdoDged foot and the mantle fold an quite diffiBreat 
Scovci either Lepton or Laswa. 

11. Pi^/Aiww, Hinds, 18it. Shell oval or roundish, with radiating or divnrieatc 
l/bcitb or sulci on the surface ; right valve with two» left with three, cardinal teeth, 
the outer ofo di\rir^ing and c'li'iii;;itei1. cuvtiL-iirc small in front of the posterior 
teeth; type, I'. JJethayeauinn, 11. Tiie liiiti;e of tliis genus is exactly the same as 
that of itorNM, fima which Pythkta only diffm by its pouliar divaricate stri&tion. 

12. Cyamicm. Pliilippi, 1845. Shell ohlon<^, inequilateral, slic^htly gaping 
or dosed; hiuge with two sub-outerior cottliiial te«lh in cadi valve, the anterior 
being prodooed and lamdlari eartilage internal, situated in a groove behind the 
teeth, and lignnKiit rxt> ninl, supported dittinot ftilcra; palllal line truncate 
behind ; type, C. antorcdam. 

S. and A. Adams {Oenera ii, p. 651,) snggett that ^trfonkt with the type 

7'. miuHta, Fall., slmiilil lH-l<ci)t ilislinrf frinn C>/(imiiim proper, but Jeffreys (Brit. 
Couoh., ii, 207,) states that be carefully examined numeroua speoimens of both 
species and believes them to hdong to the same genna> Fterfbct specimens of 
C. t'lihiivficiim, he says, are closed at both ends. 

18. mutkieUa, StoL, 1870, (irimhia, Desh., 1800, Paris foss., 2nd ed., i, 
p. 098— non Sh^a, H. and A. Adams, ISOO). Shell eloniriitely suh-trinn5»iilar, 
nearly equivalve, with the lower margin insinuated, hinge with one ur two 
(genecally one in the right, two in the li ft) n inuto ( uidii al trn fh in eacli v;il\ e; 
ligament external, supported by thiu fulcra ; muscuiar impressions narrow, 
ehmgated, pallial line rather hvood, abuple; type, Xoitola aretuita, Defr., from the 
eocene of the Paris Iwsin. 

Desbaycs alludes to the close relation of this genus to Fytbrna; it also 
noalls the form of Qgamnmt wfaidi haa an external ligament, and the hinge>teeUi 

are in strurfurc soniowhat allied to Lnts«a ; liut ns tlierc- is :i]i[i;u-en;ty no oortilns-e 
present, ii appears probable that the genus could be more con-cctly classed next 
to Modiolarea, Gray, in the family 0to89tt>jc (vide p. 184). 

M. Th€co<Ioii(a, A. Ad.,l9CA, (Ami :i,riig. Nat. Hist., xiii. p. 308). Shell 
oblong, very inequilateral, the anterior part being shorter than the posterior, con. 
centrieally snleated ; Mnge in the h>ft valve with two diverging eardinol teeth with 
;\ ciip-likp projecting fold hr^■^vi■n them, a smgle posterior lateral tooth present; 
paUial Une siugb and radiately grooved, anterior muscular scar triangular, posterior 
wal; type, Th. SieMdi, A. Ai. from the China aeos. The right valve of this 
leaarinUe didl, whidi lecallB the fonn of Mtiencm-tUa, has not aa yafc beon sew. 
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niirl the po<;It{ 11 of the cai'iilagc is not kaonra. A. AdlMBa beUev«> fhftl the geaut 

belongs to the Las^idm, = Erycisidx. 

The only cretaceous species kuotm is Eryekia (KeltUt) eretaceot Con., Joum. 
Aeod. N. 8e., Pk, ir. p. 280, pi. 16, fig. 19. 

XZVL JMfi-aAZSOJUMn)^ 

The form of the animdB ia tiaD§Mfy OfatB Or mb-orUoabri tlwjr pOMea a 
tbick» uoited WWitte with a oompaiatiYcly small anterior and posterior o|>cnin<;, *.hv 
lint <»ii8iatiiig> of a simple numtle-fold above the gape for tlie foot, the secoad or a 
short csholant tube ; the 6X400181 ctlgos of tlie mantle project beyond the mar^iiiH 
of the ahell; thace an aa mnalljr two pain of gills and two of labial palps; the 
fMt Is elongated and 1)3rMifer(ma. 

The shelU arc small, very tliin, tdways more or in is gaping', hnige -raiy small, 
with obsolete or nearly obsolete teeth and an internal cortilsge. 

To this fiunily belong the following Ave genera, Libraftda, SeMiUa, Pamiyii, 
Oal-eomni", ami Tlt<jri-<ijixi,i. Tin v l\irni ;i natural group by themselves, ditferinsj 
from thu Jiarciswds by the very thin gaping valves and by having the mantlo 
margins mneli more united than the animala of tbe bet named Ihmilj. Abont 50 
recent s]>eeics have been dsaoribed, but only a few tertiaiyt and none fiNnn mnoioic 
or older deposits. 

1. lAbrahiiat Pease, 1665, (Prae. 2ool. Soc., Lond., p. 512). Semi-lunar. 

siiiioh cdinjiressed, ( lik^- a rUtcuua), slightly gaping all rouml, cniilir.al margin 
cconulatod, carkilago lucdiau, internal; type, L. plana, from the Pacific islands, 
found on conl. 

2. Siinlilla, Dcsli,, lS5rs I'Fi- ic. Ziidi. Sik-., Tj/ihI., p. 171, .'itMl P.iris fuss., 2'iil 
ed., i, p. 097). Oval, equilateral, sometimes slightly gaping, hinge not cmargiuatcd 
in tbe middle, with one uooinate osTdinal tooth in ttie right and two in the left 
vulvc, \i |H)^tc'i'ioi' latcnil tooth sijisjlo in tlic right and double in the Ifft valv.:", 
ant«rior lateral margin intenially grooved in both valves ; cartilage in a groove in 
Aont of the posteriw lateral teeth ; type, Pkilip^imrvm, Desh. 

Dr-hayes describes no less thim thirty-six recentspecica from Cuming's collec- 
tiou, M>wc of tlieui nitlier dilBicult tu be nimle out again. A few additions to that 
MMnahMnhnTe been made wtee by Sowerby and others. Twn ^edes are also wrted 
by Dr-Ua vLs fiom the Paris basin. 

3. Fatvffu, Desh., 1600, (Paris fosf ., 2ud ed., i, p. QHS). Hloiigatcd, suIk 
triangnlar, samewliat irregularly rounded In front, produced behind, very inequi- 
la'i nil. with an iiluiot^r stmiirlit ;i!ul very ltiii'» upper margin, gaping nt li<ith cmlv, 
binge sub-anterioi', with a small tulwrcuhu" tot>th in each v:dvc ; ligament iuti'rnal ? 
mnseulBT soars very small, lemote; type, P. £ugenii, Desh., from eocene beds of 
the Paris bnsin. In ihr ^iivjln sjKX'ies as yet known the position of the ear- 
ttloge baa not been obsei-ved, but in general cbaraoter of strucluiv, and esijccially 
m the peculiar gnping. the shell rewmbks the next genus. 
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4. Galeomma, Turi on, 'i^'i'). Tloni^ately oval, sub-eqiiilaternl. ■svitli n Inrrjc 
gg^ in boat, Bomewhat pearly, witb decussate striaD on the surface ^ cartilage 
internal under tbe beofai, with no teeth in the hinge in the typo speoka, O. naitmi, 
Sowcrbv TeUinci aperta, Renier). Dcshayes (Proi-. Zixtl. S<io., Tymd., 
1865, p. 1G7), hoirover, describes a great number of species wliioh he refers to 
Oeleomma, though they hsre distinet cardinal teeth or rather, aa he says, on arti* 
culatcd hinpc. Whether these have to Ik; st'jiaratcd in a distinct genus, as appears 
probable, or whether tho characters of Oaleomma have to ho changed in so far as 
the hinge-teeth were aometimee obsolete and at other times deTcloped, can only be 
determined by a rc-exaDunation of the niateraals. Seshayea oonaid«rB the apedea 
with liiii<;c-(('ctli as a nifre seetion of Galeomma. 

5. Thyreop»ia, 11. Ad., 18GS, (I'roc. Zool. Soc., Lond., p. 14). Shell resem- 
bling (kitemma, nearly equilateral. sul>-triangular, beaka slightly tumeMmt aad 
Tvith tlie whole of tbe ventral mai-ijins widely OT])in;r ; type, Tk. coraliopbaffa, 
H. Ad., from Mauritius. I have received from Uombajr through tbe Rev. 
Vr. Fairbank an appanmtly neir epeeiea of the same genua. The apeoimms do 
not show any siphons externally, hut these may have he^n retraeted before the 
animals were placed in spirit. I shall take an early opportunity to note their 
anatomical peenliaritias. 

XXVXf. IbmOfi—SOZSXm}^ 

The animal of Solemgrn la efaaneterfied hy ita elongated finrra, a urida anterior 

gape for the protrusion of the foot, reaching to near or beyond tlic middle of the 
ventral side; a single posterior csbalant short siphon, a jxiir of thiclv ticshy gills 
A efther side, and fbor nanow, Ihldfonn palps at the montii ; the foot ia large, 
deeply grooved, or excavated below, ex|ians!l)le, ,ntid provided with a fringed ed^e. 

The shell is peculiar by its elongated, solenoid form, gaping valves wliieh are 
of a thin atroolan, nearly obsolete hlnge>teeth, strong ligament, being partially 
internal and partially rv' Ti ling over tlio region, and by an entire pallial line. 

According to these general characters of tho animal and shdl, tbe genus Solen^ 
undoubtedly exhibits the greatest rehtion to Oaletmma, next to which it innst 
uatarally l>c clas-^ifiid. 

Beolus, in bis account of the anatomy of Sokmya (Joum. de Conoh., 1862, 
Tol. z, p. 110,) enters in detail into its comparison with that of Sotoh though he 
does not add inany new facts beyond what we already find introduced into oomcho- 
logical worlts. He states that there are two openings posteriorly, the one, npper or 
ezhalant, probably prolonged into a short siphon, the other is closed by a lamina. 
Is it then on opening at all, ooneapoDdlug to the inhahmt or branchial siphon, or ia 
it not? It is impossible to answer the question from Rocluz's account. Com- 
paring the animal of Solemga with that of Galeomma, I rather thiuk it probable 
that there is no other but the exhalant opening. 

There are only five recent species of Solcmi/ii known from tbe pre-sent seas; 
fcadl species, however, sparingly occur from the oldest formation upwards. 1 
have here aaaodated with this genua a great mimher of fbssfl. moatiy pateoioie 
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foraw. <rf «-l.ich at the first glance certainly do not appear to have much in 

oOmniOD with Solem,,a, but they are stUl leas related to any other group o£ 
vojni or fossil nhelk. Most of tl.cm «• very uimtiriiHrtoril^ eharMtn^ed. 
and altboogh I have recorded them hero as independent ffenera, I have done so 
moro with the tww of C3q)0Mng this insufficieucT a"*! drawing tlia attention of 
palaK>ntolofeis(8 to the gaps xvhich have to l)e filled up, than with the mtentlon of 
supplying chamctww of gonera by which one could he dhlFn-.iisL, <1 fro,,, siie 
otter. Tlie genera wliidl I hm wumeiated here aro Cleidophomt, Pyrenomaut, 
SangimwUtcs, Leptodoiim, Ortkoaola, AmdoHiopti,, Se^widkia, 2Mdhnt, QnJ. 
miftia, and Soiemga. 

Prom what I have aliendy atated it ia olear that 1 cannot well account for the 
classinr-iuioii of tlies.- various forms. AU, so far as known, agree in theaolottoid or 
eloagatcly ovai inequilateral fbrm, thin shell, aod ohnolete hinfrr-tc, th. The 
diffleuKy ia to find out in suoh Ibraa fimns, as Smgntinalitet or Orlhonotu, winch side 
is the anterior and which tlio posterior. Palieontologists are invarisAly acooiitomed 
to regard the longer side as the poaterior; the oppoaite i«, however, certainly the 
caae in SMemifa, and if ttia ho also the case in tiie two hut mentioned genera, they 
cf ulr! r.ot lio better classified in any other family than in this. The n i iain li c 
of the genera here correlated are more or less allied in form to SMfin^ and thev 
may fairly he taken as iadieating passages from this family to the Astastidx 
and Cbassatzllu' s.. Nothing but a very careful re-examination of all the 
lialuiozoic forma can lead to a satisfactory settlement of (he present contro- 
versies to be met with in the various palieontologieal monographs. 

1. Clekl-j-.loriis. lT;ill, i:-^l7, of ^'e-.v York, i, p. .'inOi. Shell elongated, 
inequilateral, beuks small, sub-outcrior, with a vortical rib ia front of the beaks 
and auother ponllel to the upper ctnught margin ; hinge.teefh nono, or (aeoocdiag 
tu ;M C;iy) Romctimos with a "small cardinal tooth behind the hedc;" type^ 
CI. pl<>ii«(<itus. Con., sp., fi-om Riluriaa beds of Amenoa and Europe. 

H'Coy, who writes (Brit. Fb]«ob. fioM., p. 97S,) the name of the ganns 
CUdophorim, s'.ivs tliat hi? finds from tin- i-x;imiii:i'ii)M <.S autlifMiiir '-[irriiiifiis 
King's P/e»*o;^jAor(w to be identical with Vleidupliorttt ; but unless King's figure 
of the interior of both Tulves is ahawn to be veiy rarooflous, sueh an idenUAoetion 
ottnnot be admitted. 

2. PjfreMmaut, Hall, 1&52, (PaL Kew Yoik, ii, p. 87). Elongated, iuequi- 
lateral, anteirtoidy ironuded, poateiioify attenuated and prodnead, oonoentrioally 
sfrintT-su'rntod on t\in surface; beaks tinnnsci»Tit., nntiTtor mtocular impre&sion 
deep, sub-anterior, (posterior unknown) ; iiingo apparently witlwul teeth ; type, 
P. MMM^M, Sail, from the so-called Clinton group (Uiddle SUurian) of North 
America. If this genus is to bo arcopteil nf all, some of the apeciee d escribed by 
M'Coy under the name of Axinas must b« referred to it. 

8. 8iMgtii»oliiet, M'Coy, 18J.4, (Carb. foas., Irelaod. p. 47, Md Bift. Eld«M». 
foss., p. 370). V(>ry elongated, with sub-paiallel upper and lower margins, rounded 
anteriorly, obliquely truncate posteriorly, with an oblique prominent ridge Ixom 
the henks to the post«ro4nftrior ma^n, vary ineq^oiloteral, beaka slightly prondnenlE, 
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closie together, sub-anterior ; iintcrior muscular impri'ssimi oval, distinct, with 
a mall groove above it, aad both posteriorly bounded by a promioant ridge, 
pfwterior muBcukr icar fiiinit; oEtrdinal mavgin intenully thickened the whole 
length, probably for tlio sui>pr)H uf a ligament; surface concentrically (or radiately ? 
sonwtimes partially) striatal or sulcated; type, S. dkeort, WCoj. Only palteozoic 
■peofet are refeznd to the genus; wme of them are in external form almost 
identical with P/iaivl/*i, and it as yet remains to bo sliown whctlier thefe aie in 
Sangmmlite$ any hinge-tcoth present or not In the Brit. Pnl. foss., 'p. 27f5), 
H'Coj omuMen this genus apparently identical with King's AUortrnta, stating 
that King " supposed them to be atnopallial, which certainly ig not the case hi the 
pateozoio sliclls," &c. Wc can only say again that unless King's stntonir>nt 
and appaiTintly correctly executed figures arc disproved, the identification of tlie 
two gonera must be set aside as inadmissible. 

i. LfpMomtu, M'Coy, 1844, (Carb. foss., Irehnd, p. HO, ami -nril. Pahcoz. 
foss., p. 277). Shell oblong, somewhat trapeaoid, tumid, very thin, aateiioriy 
rounded, beaks sub-anterior, posteriorly tah-tronoste and gaping, oonoentrioally 
Bulcated; beaks iTuurviI a somewhat excarattxiiunule below ; binge without 
teetii, the posterior hing.^liue moi-0 or lees straight, muscular and pallijil impres- 
siomi fidnt; type, Z. /hffUiB, M'Coy. The speoiea are aU paln>ow,ic ; those with a 
mcihan sulcus extending from f hp b,-aksto the ventral edge i , , ,a<.rr co,Tcctly 
refei-able to C?m/««iy*w; the typical fonw greatly res^mUo some lr>,pezm 
r= CgprusariHO, but are readUy dittingnlBhed from them by their thin sheUs 

5, 0.-n,nnot.,C<.nr-^A,V^M,^^y Shell narrow, like a PWfa, with 
sub-paralloi upper and lower margius, very iuequihitenil, t!u- b.al., bein- sub- 
anteriw and tumewent, tanula in fWmt (?) of the beaks somewhat cxJvated. 
very thm, surface posteriorly generally unduhtely etriated. Uhm nmanntlv 
mthout teeth, Conrad (Am. Journ. Conch., l.nn, H. p. l^.^T^^.tXT.,!^ 
or thi- gena. fa O. mduiatu. Con., and q«ot*s Sangainolite^ angul\ferm and 

7 0 A V of M Coy among the Bnropean repteseatanta of the genua. Since 

S , ^ hiuge-line. and which seem to be ideutioal with 

the shells called by Ki n g Bukevellia. 

6. Amimtopm, M'Coy. 1851. (An.. Mn^ Nat. Hist., vii. p. 53. and Blit 
mcta end p. 270). Shell raUier compx-essed. .M^r^X « tz^peS' 

aniei-xoriy gencrnlly somewhat m««wly ««™Jed. port«riorly ob'Squely trunTa e 

»»rgn.ftl nb. double m the right valve, and a second shorter rib in f^rof tho 
beaks; a small ca.^inal toott i. «id to be oocadom.Uy present below he bil 
m^ular «.rs ovate, the posterior brger and stronger' han the a^L^; 

jTcrvr.Tw- M'Coy. Salter auggeated Ibr 

M Coy. and allied forms, the name Pj(w*w«m». 



tnmid. with incumd beaki. aaterior half pf tto ornamented with con- 
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c^Mc «an\ioa, bewmiup obsolete posteriorly, hi^sc edeutulou.; typ^ s.\uUn. 

M'Coy. from rnrbc.iler^u, rocks, The pcculia, «nuim«4^fc .W 

ftom «n» -pecfai of £ept«domn> and i'^rr«,om<,.,« it seems rather doubtful 
tluit then, rrn'ly exists a ger.erJc distinction between all these tomM. 

8 l>.^a6m. M^Coy (CarK fas,, of Ireland, p. Ci, and Brit Pala^os. 

roek. ancl fo«..p.a89). SheU ovrt« or t»pe.old. gibbose. with a more or le«i 
stmight. h.nge-mar?T.n, m(>q„;infc,-al, in> ,,„h aire, the left yalve being krger tfam 
the right, hmgepostenoriy with an elongated tooth, tomotime. bifid in the left 
valv-e; type. Z). com^ft^ M'Ooy. Wh«ttertIio«i ,pede« which hare a crenu- 
latedor tootkod hingo-margin belong to Um r.?Knv ,^e.,a.. , not, remaiiiB dflubtfid- 
tbete aeemfl to be here a similar mixture of species as in Orlhomla 

9^ Gmmmynia, Vernottil. IW, (BnU. Soe. GAil., PrMioe. iv. p. CtKJ ; 31'Cov, 
BnL Pahcoz.rocksandfo..s.,p.3R0; f an,!I„.rc:cr. Ilhein. Scbid.tensvst.. p. 204). 
SheU dongat.-tl, sub-equilateKil, with pionimeut and incurved beaks 'and an exsa- 
vated hmule iu front of them, one or two aold eztena fiom tiie bealcs to fhe middle 
<rf the inferior mai'i?in ; hinge-line stratprht, iwirli tliiM, u,.,I, u it:,;,ul trrtli, i;-;Lment 
situated in a groove behind the beaks, musciiiar sears two, anterior nearly round, pus- 
tenor emarginatcd aborr, pulli;,! line catire, buttniaoatepoeterioriy; type, G.pe: 
OHteru, ZelL and Wirtgcn, from the paUeozoic «,.-k= of the Rhenish provinces. 

In extenml form gome species of Grummifiia greatly recall Tridaom, but 
others arc cla?«ly allied to Sanffiiiiwlii, -/ :,rA I^piodtmm. 

10. SotetHga, Lam., 1818. SheU elongated, oblong, thin, moderately com- 
^ated, inequaatenl, Gte posterior side being much shorter than the anterior, 
tWn, coTcred with a sliining epidermis, whii h < xtetids beyond the mar^; binge 
vitiioae elongated cardinal tooth in each valvo. and a posterior inff-rnn! rili, (-» 
wbich • portion of the ligament is attached, spreading out near the beali, wiuie t he 
larger portion i> n.aiiih exiernal; pallial line entke, marginal; tyjw, S. mufyvlia. 
Lam. There are only a few recent spedea knoivn. One species (new P) occurs at 
the Nkofaom and in the Biiy of Bengal. Fossil species are known from all forma* 
1ii>n^ do\'. n io fur SHiu inn ; least there seem to Ix- no valid external eliai-acters by 
which the fossil forms could he distinguished from the recent ones. King (Perm, 
foas. of Engbrnd, p. Iff,) called aome Permian species Janeia, but upon a cloao 
comparison of these wntli fin recent type species he again cancelled the name 
(vido ibidem, p. m). Veincuil's &)/wjjf« AwinMica appears to hare been taken as 
tb« type of Jimekt. I baTO ao typical speetmens to oompave, but if the figure 1, 
pi. xix. in Orol, of Russia belongs to the same species, ami if Uiaf fiu'urc o: 11. , ■ 
oast is concct, it would appear to be without the elongated caidiual tooth, and 
ooaaeqiiemfly distinct ftrom StOai^, but it may be identfasalwifli OrtkoaoUt. 

The only two cretaceous species of iSW< wy« are from North AmciicLi, S. S'lh- 
plicata, JI. and H., Proc. Acad. Js. Sc., Phii, viii, p. 288, and S. m^nlricwm, 
Conrad, (Smith. Ujbo. CoU., No. SOO, p. 6) ; the bat ia from Conrad's so called 
l«wer eooetie bed*. 
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* 

Animal elongalely ovate or suh-trtu'dnal, witli the mantle margins thickriicT, 
disunited below in their eutiro extent, posteriorly with a single opening ; foot laterally 
mora or Un etupnaged and shupflned bebnr, pointed ftt iiie end, and in young 
Bpedmons sometimes widi a byssnl i^ronve at the pj^^ifrior liasc; iwlpi two pairs, 
generally narrow, sub-triangular, striated ; gills one pair on each sid^ the leaflets 
being nneqna], ibe interior mostly larger, or tab-eqoal, anteriorly roonded, poste> 
riorly pointed anil more or less produced. 

The shells arc thick, solid, eqairalrQ, with tiie cardinal teeth always well 
developed, S-8 in eaoh talTe; lateral teeUi ara MMnetimes present on one or on both 
sides, ligament always external, strong; muscular scars ovate, the anterior usually 
with a smaU deep saperimpoeed pit, produced by the ratcaetito muscle of the &oi; 
pollial line entite. AU the spedea an marine. 

The gou. la wliJdi Iiave to bo referred to the present family am -my immerovn, 
and the greater number of them is only found in a foiWisl state ^rrh- in ordw 
to fadUtale the grouping of tbe diflferent tyjws, I shali here provisionally "iutroduoe 
hvo ..uli-ianiihcs under the names AST^snifs and cusuwxc. Of the former Che 
genm .4*/arto may b« taken as tbe type; tho sialic included in the sub-r^milv 
are duUnguiabed by a aub-trigonal or roundly oval shape, and a smooth, oonccntri- 
cally stnated or sulcated surface. .The CAMsaa,^ with tbe typical genns CbnKAL 
mdudej|helh. of a roundly oval,. .l.ngated form. al«-ays provided with radiating 
nbaeralTue. In the former sub-iamiiy I shaU enumerate tbe Mlomnf^-Hettl 
lomus Faohjdomm, M.galodo^ ^aub-gr. Jk- and Tachy.n^effalodonJ. Jkt^ 

Ula, Conchodou, Pachynema, Ojm. OpUoma. Par^slarte, Cyprwardinia, Anoptc 
phora, Cardrnia, Tjouodns, Euh^a. Mtarte. (suh-g. OonUiaJ, Qroiriania, Pro.. 

^ latter W.11 be mt^eri., Pleuropkoru,. PalLurdU., 

f^^Ttobe J;"T arrangement of tbe two sul.: 

lamuies 1b to be conMit. n il only a provi-.;on:il one 

than!! h!?;'' ^ T •^^"'^ '^^^'^ ^^^-^ to tbe post epoch 

i^^rirri;::^^::^- -a m«.^ tb^ di^^nt 

bnm^Td :„ro;;ut^^^^^^ of tberiphon^^orof 

characters. Of the Z^h^JZ^^W" ^"^1"'**"* 
Of Gouldia theonlv ttT^T T °^ ^"^^^^ °f ^^^'"^ and 



OP SOTJTUBBN INDIA. 278 

"Genoa" do not sar an.vtliing on tlik point, but simply take the figure of 
A. snle^>fa Tn-.m tho Hist, of Britiah MoUosca. Jeffreys ta liis BriUdi jOon- 
chology also follows m liig aooouat On Mine authors. I'am not in a po^ifir'n to 
donbt this raoord of tfio aimtomy of A. wteala, but I have lately i.c civcd imra 
my rri. r:il C. Xevll! Iavq ^pccios, one apiwrently J. tenmidcata. Leach, and the 
other most likely s variety of A. mieaUt, Mont, firon Greenlaud, both with 
the eniuab Uatttifully presorred. In both fhew ipedn the animak have a 
strongly compressed, n-.t. il.v.Iy pniiit. d foot, a pair of narri>w nimgularly 
elongated palpi oa each side of the mouth the edge of wliioh u fiaely cinated ; 
it is aitnated joat behind the anterior addaotor mitwle: the gins an uneqiuJ 
on cither side, the outer leaflet beinj? smillf i , mi l lioth are pointed behind, reach- 
ing almost below the posterior adductor muscle with their terminations. The man- 
tle is open below In it* entire extent, and has behind a amall opening in wWoh 
t^rminn'.'s thrr anns, tlifi njetum curving fi-om above and being partially attached 
to the hinder side of the posterior adductor. Thus these two spocies decidedly havo 
nc alphoaa at aU. The aceeae of the water to the lianehia is qnite two bdow, and 
the single opening must be eonsidevrtl Mir ;,nal one. This corresponds with the 
account which Phil ippi gives in his " Uaudbuch der Coachiliologie," stating that 
the AsTAwttDx have no siphoaa. The and; geaus OmMSa, npnaented bv the type 
species Goaldia minhiui, Mo!if., sp,, is, however, pcrfeftly knoun t i possess 
two very short or sessile iVini-vid -siphoual openings, very like tlio.se of Cj/pruia or 
Corbkula. The species is, therefore, genenlly referred to the genus (ntw, Sehani., 
and though iu form it certainly appf^nr-s much better to asyec ivitli J.ilarfp. it shows 
also great similarity to some species of tlsaL sul>-gcnus, such as Qtrce dicaricala and 
otiiera. Tory probably this change in the classification has fo be efiEscted, and then 
would bp no particular objoelion to having it carried out in ray present account, 
if llunx* was not another difHeulty in the way which indeed it seems very diflicult 
to understand. 

Looking at the animals of Weueriaardia and that of Cardifa, we find, so to 
say, a similar contradiction as the one noted between GoMia and Anlarle. Rccluz 
(Journ. de Conch., 1802. X, p. 110,) s-iys that Vcmrkanlia has only a simple 
mantle-fold or single opeDing, vhiie Oardiia, (C> auH^wtlaJ^ as well as l^t^ 
caitlia, are said to poaaeaa two dislinot siphons. 

I cannot say how iar the accounts published i-eganling the anatomy of 
CardUcB and sinJlar forms «fe oorrect, but. X will note the teault of my obsecr- 
ation. I liave recently examined well preserved specimens of CardUa tmtiquata 
fbicohrj sent to me by the Kev. Mr. Fairbank from Bonibay. The animal has 
the whole mantle open below and in front, postonoriy tliete is only one spacious 
slit, in which the rectum termhtates ezaeilf as in JMarie} the gOla are elongated, 
one imir on ea«h side, the leatiets being rather unequal, pointed at the end, and 
ext<"iifl to below the commissore, where the edge of the mantle vt finely ciliated; 
the palpi aiu small, high, and regularly triangular; the foot lai^e, compressed, 
painted at the end, poeteriodjr with a byanl gfoote» and \m folded over laterally 
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in the closed shelL Another apecies wliieh I have examined is M^tilicardia 
( Beguina ) temi-orlneuUtia, Linn., from tho Nicoban. It has the mantle agnin 
open all round, with a rather largo posterior anal opening ; there are three lar^e 
sub-cqualliafli ts of gills ou cither side; the mouth ia large and the four palpi 
small, uuiiovi, elongated; tho foot smnll, compressed, with a very largo by&sal 
groove and strongly developed byssus below. 

Thus f liis nccoimt of the animal of Cardita differs* considerably from that given 
by Kecluz, but Ijoth the species agree in all essential cliaractcrs with the anatomy 
I obaerred in Attarte, and I do not sue, therefore, any sufficient reason as yet to 
alter the arrangement which I Iuim hercadoptcd in the cla^-'ifinntian i.f flu- vr.rious 
genera. We must, as I said, await further elucidation ou this point through the 
emiaiwiitlnn of more specieft. 

The AstartidjS nnni<Tous through aU the cjcolnq-Iffil fnrmrTtions. A few 
like Fackgdomtu and Astarlila are only ropreseuted in palccozoic times. During 
tlw niddlie meMsoio period the ASTAxmrM irare moat Taried in geiterie types and 
most numerous in species; after that time their nr.mbPT decreases, and at the prf":pi^t 
the recent A»torie« are almost ooufiued to tho northern seas, while Gouldia ia 
elao tn^ioal. On the other hand, the eAxtaavM ate moelly all tropoal spedei; 
there are, at least, 80 known Firirn jirrscnt sct^. nier nro al<o irpi-o-Jcntpd already 
in palaxisoic beds, but their number remains comparatively small through all the 
tiMoeeding epochs, though cemiU; iocreiMiag, un^ in the eoeene tiie,r'xeaeh a 
gi'cat dovolopmeat> hut, I thinli; their uumbeir i« aomewhat smoUer tium. that of 
the present time. 

1. MegaUmm, Uall, 1852, (Palieont. of Kbw York, toL ii, p. 843). Shell 
longitodiiully oUong, moderately inflated, heaka anterior, incurved, tumescent, 
and oonsklenildy more thickened than the teat of the t-lioU, which is rather aolids 

hinge with several short folds below the umbo ; muscular impressions deep, rounded, 
tho anterior smaller, and with two superimposed smnll iniprciisions. Type, 
Jf. CanadensU, Ilall, from Silurian rocks. 

The foi-m of this shell sottiowlint re'trinl'lr'. M;io<:o,^chn , but the thicluess of 
the shell and the incurved beaks appear to indicate a greater relation to Meyulodon 
than to that genus. I do not think that the fypand speciea of IK^jonraw can he 
idcntiheil vi\'.\\ C;;]>r!'jii>'i!il<\H of Conrad. 

2. I'udii/donius, Morris, 1SA5, (Strzclccki. New South Wales, p. 271 i Dana 
In ExpiL £xp. Gcol., p. 692). Shell aolid, Inecinilatenil, and mb-triangnlarlj elon- 
irfitotl, po'^teriorly obliiiucly truncate, concpntripnlly lamellatcd or stii.itcd, two 
deep sub-c(iual anterior muscular impr^ions, posterior large, but less excavated ; 
hii^ trith one, or two(?) oaidiiwl teeth; Internal mzfiMe of ahdl mgoae, liga- 
ment stronrr external; pallial impression thick, entire, but titin<riti- posteriorly 
bemg parallel to the posterior margin, or nearly so; type* P. cuiiealiu. Sow., from 
pabsouJc lodta of New aontli IValBa. The hbige-teodi of thit genua ate inanfli- 

• Bw1«MysllwtUiMtiiw^«M8ill4nMAii^ 
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fiontly ku riiid. then-fore, the classification somewhat doubtful. In external 
fona, thickness of the shell, and tlie rough appwronoe of the anterior (h« 
•bella greatly recall mm epecKs of Attarie and of Cnutateth. 

n. .1fr,i.,!o(!,,>K So« „ 1R27, (Min. Couch., vol. vi, p. l.'Jl). Slid! ovnic or 
sub-tiiangular, luoderatcly ioflatedt with prominent incurred beoka, of wlid struc- 
tnre ; binge wifb two geoenllj more or lev (Httinotly biild caTduiBl t(!<;tli, the 
nntcii'ir li- ing smaller than the posterior, whicli U t im^i Inalily elongated and 
often of unequal sue in the two vulvvi* ; a thin posterior marginal lat«tal tooth is 
often preeent; aateclor miuoalar impreralon smll. deep, verj dose to t1i« hingo. 
t*M"th. sonietiuies with n siiprrimTiiix ;1 siinll impression, posterior muM iil;(r i:ji]in h- 
Nion larjjer, elonj»atod, oeoasioually on a niis«tl lauiiua; palUal line entire, ligament 
atrong, extenmi, supported fay thiolcened ftilcn. 

Gainlicl, in hi< pflyM>T r>n the " Dadisteinbivalve, &c.," (Sitzb. Akad., Wlen, 
1862, vol, xlv, p, iu:.), (iroposos to divi<lc the i,'enus into three sub-genera. 

3a. ^t-megalocloH, restricted to the palaeozoic species, of which X. emmUaiut, 
Sow., is the type. The form of these shelh i.<! gi.-nenilly eonsiclrrnbly olim^Tifcd, 
re6eml)ling Megalamm, and sometimes longitudinnlly cariuated; tlu- iKwUitwr cardi- 
nal tooth in the rigkt vulvo is .smaller and widely hilul, the corrc^ipouding tooth in 
the left valve ywf prominent and only grooved, the poetorior lateral tooth i» ikU 
developed. 

3 4. Nt'o-iiieffolodov, aa the type of which Jleff. IrUjiieter, Wulfen, may be 
oonsidcred ; the shells arc sub-trigonal or cordiform, posterior cardinal teeth hitid 
in both valves, .stronger in the left than in the right one, posterior lateral tooth 
indistinct or obsolete. All the Kpoeies are triassic. 

80. J'aekjfAitegalodoK} type, M. ekam^ormu, Qtlmbel, alao from trius-nic lieds. 
Poaterior eardhial tooHi aiii^« ia the Idl, double aol curved in the right valve, 
posteri(n- lateral tooth abort and diatiaet; anterior muaoolar ira]»eBBioB poiteriorly 
and infieaorlj aunoundcd by a raised margia. 

4. Attartila, Dana, 1840, (vide Geo!, fixjd. lilxp., p. f!88). Shall elongntely 
■ab-triangtilar, ineqnihiteral, t>lightly inflated, moderately thickened at the beaks 
and near tho morgina* thin in the middle, on the aurJlkce oonoentricailjr striated or 
lamellated: ligament eKtemal, very long; mnaeular impreaMoaa mtber large, tbe 
anterior close to the hinge and with a Mmall superimi>osed iuipreaaloas ptUial line 
entire; hinge unliaown. J., uttrepida, Dana. 

TM» genna ts baaed upcm a nnmber of carbonifenHtt apeeiea flrora New Soutb 
Wales ; they greatly rcsembh; in exlt rnul fin in the snli-gi^nus Cun/aiia of CyHwiva, 
but the long ligament and tho muacular impresnona appeal' to be very tiimiiar to 
ttaMe of AiUtrte. The emmlnation of tb« hin^-teeth n requirod for the correot 
determination of tins family to which these diolls belong. 

6. CMchvdm, Stopp., imi, (PaL Lomb., 3"' ser., livr., p. 2Mi). Shell 
cordate, thick, oonoentrlcally atriated on tbe amfaoe, with tbe beaks pmninent and 
incurved ; hin!»e area very large, eon>iiosod of three sulj-equal transverse jinstn ior 
cardinal teeth, the uppormo^ in tbe right valve being longest and strongly ciu vuu ; 

3Z 
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beddw tfuse tiiere i* In the right nUm a large louoded anterior oafdinal toofh «on 

rtisponding to a cro ify in tU<- tcfl v.ilvi' ; ;nitcrii»r muscular impression close to the 
hinge and somewhat irregular, posterior brge, with aa iuteroal raised margin. 
I^pe, OimdiodiM ta/ra/Hiaimw, Stopp., from the '*Avteulm CMtforfo-bedt." The 
species for wliich this lti'ihis luis been prnposix! gronlly ri'snnlilos tliat which 
Gumbcl called Fachjf-Megaloilon, but if the hin^e, as figured by Stoppaui, is oor- 
reet, Hiere is oon^denbk diffemmce between both. Stoppanl say* Hut tiioie 
exists an inteniaMi'.Mini-tif , lijilu'fil at't:iL' 111"- pristfrior margin; the AgOXO of both 
tlie Talres does act give aaj indication of such on internal ligament. 

0. Pai^ritmtt, M. and Lyeett, 1650, (ICoU. uf the great Oolite, pt. ii, 
p. 78). Shell fordifonn, very solid, with prominent incuri'ed beaks, concentrically 
striated, Jiinge area very large, with two slightly oblique cardinal teeth in each 
valve, the posterior being mneb larger than the anterior, whioih in (lie left Talve 
is situated at tlic luiiular margin ; muscular impressions moderate, both very 
close to the hing^ the anterior deep, ohkmg, with a very shallow pit above it and 
aeparated Cram the large impression b/ a Baall niaed tooth ; the posterior mtiscular 
imprchsion is sitoated upon a raised plate close to tlie binge; ligament atvoog, 
supported by fulcra. 

Type, F. grawle, M. and L. This appears to ba the lepreaentant of the 
Msg«i»ioim in. Jonede rooka; it aeenia to fiwm a oooneeting link between them 
and the next genus. 

7. OpU, Dcfr., 1823, (Pictot Traite de I'al, torn, iii, p. 305). Shell triguuul 
or cordate, with very prominent, attenuated, iuourrad beaks and large excavated 
lunula; hinge with one long card I mil tooth in the right and two in the left valve, 
the anterior tooth fornwig the internal edge of the lunula ; muscular impressions 
of moderate size, oval, Ugament Inug, linear. Type, O. ImaOata, Sow, This it a 
oharacterisUc meMttiHO genns; no speciBS have as yet been fiiund fn teitiasjr 
rock&. 

8. Opiaoma, 8tol., 1870. 8bdl Irifonal, mneb higher than loaf, with long 

attenuated slightly incurved and ai>[nMnr]u <l ])<"As, IutiuIl- l.nr-c and deep ; hinge 
with three elongated cardinal teeth in each ralvc, and a small posterior lateral 
tooth aitoaited above the poatorioir mosoalar impteasion, which is only slightly 
InrijrrT than the anterior one, Imth being deeply excavated. Type, Opit paradoxa, 
Buvignier, (Stat. Oooh dek p. 17, pi. joii, figs. 87^). Species xefer- 

aWo to this gams oeeur in up|H r JuRi«de and eretaeeooa rocks; in Ibnn tbey 
perfectly resemble some species of Opis, but th.' hln^a is considerably diffisant, 
possessing many more cardinal teeth than arc to lie observed in that genus. 

0. Pe>r.wfar/ff, Conrad, 1862, {Proe. Phil. Acad., p. 288} ; I have not been 
able to procure more than the reference to this genus. 

10. C'lfprieardinki, Hall, 1850. ( Pal. New York, iii, p. 206). Shell elongately 
trapeBoidal, moderately toiupreiscil, Ijcaks anterior or sub-anterior, slightly pro- 
uiitient, siuface conciintrically lainelUted or striated, with a posterior more or 
less diatmct dorsal ridge; the ligamoit ajpeait to bav« been thin; muscular 
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impressions ovatr. slfshdy impivssed; hinge unknown. Type, 0. btmeUemt Hall 
from the Lower Uelderbcrg (SUuri^ia) group of North America. 

Thi»ii»rrtWtiiuiit»fltotorilr Imcwn pOmouAo genus; the shells havo the 
asp«-t of Trnpe:,um, but appear to be thinner, and nothing is kmrnn <rf their 
hmge by which their proper classificaUon oould be decided. I insert tf,. -r nus 
l^re simply on aecoiuit «f tbe nsemblanoe irhfch .o«e of the species .h^w to 
MegaJodoH on the one and ti Cnrdhiia nn flic otiicr hand. 

11. Anophphora, Sandherger. 1802, (vide Albert! 's Ucberhlick uber die 
Inas IS.U p. 133). SheU eloagaied. btendly m^t.ly comp.-o.s.sed, incqui- 
lateral, beaks sub-anterior, hingo with a small indcutation, without any pot- 
ceptiWec-artlinaltcoth and with very slightly thickened lateral marsin. on cither 
Bide; anterior muscular impression canltfbnn, enhrgad. posterior v; it i.int, li^a- 
ment Unimr, external. Type. Anop. (MyaeltesJ /a»»<u;,mK Seiil .l 1,' , gp. Most 
of tbe species referable to this genus occur in the Triaa i they differ from Qardinia 
by the want of liitige-teeth, and some forma dowly reamnble fleuropHoni* but 
they appear to have a thinner shell. It is difficult to say wbut tl,, r. ,1 .nstiii jtions 
of the pieaent fenin an as compared with tlie former, and possibly thcv maj be 
idODtical, at least in part so. ' 

13. Cardinia, Ag., 1841, (Pictct. Traits dfPal., iti, p. 522). Shell lil^^ auil 
Otovately elongated, compressed, inequilateral, with poiatua. not very prominent, 
beaks, these being close together; hinge iriOi one cardinal tooth in die right 
and two amaU ones in the left valre, and one remote ktoral tooth on either side 
in eaeh tbIto! muacnlar impressions deep, rather small, and situated next to 
the lateral toeth ; ligament of mo<lerate strength, but long. IJype, O. mttebma. 
Sow., sp. This genua is sparingly (and i-athcr doubtfully) represented in silurian 
neln; it* muTinrnm of development falls in the Lias, and it disappears vulb the 
close of the Jurassic period. 

18. Trigonodtu, Sandberger, (yide Albert!'* Ueborblick fiber die 

Trina, p. 1S5). Alberti iatrodoeed tblt name Ibr a few triassic spedes, of which 
his T. Siiod'j(,v/rr; in ly bi? considered the type. The form of the shells is entirely 
that of Cardinia, and the hinge also appears to bo nearly the same, except that 
the posterior lateral tooth is verjr stmig, single in tbe right and doaUe in tbe 
left valve; the anif ri or l iti i il tooth is short and small, the cardinal teeth ace 
distinct; the muscular imprcssious elongated and attenuated above. The genus is 
aaid to be "totally dislinet" from On-dMa, though it eertainly does not appear 
to be 80. 

14. JiulMa, ( f Conrad, 186 ? Cheok.list, Miboene foes., ^'orth America, 
Smitlii. mao. ColL, No. 168, 1864. p. 7). Shell like AtlMie, somewhat produced 

posteriorly, liiii^'i- a[>ii;u-.-iitly «i;h (lu-c- r.nrdiniil Icrlti in tlif left v:uvii, |Ik> t\vi> 
teeth on tho sides being much smaller than the median one, and two teeth in the 
right vabe. The type of this genus leeraa to be Flnm bafmOetta, Oo»., QCioo. 
foss., p. 40). I 1i:lv<' not met with the miginal dMcription of JWinm, and only 
know it from Mcek's n-fereitoe. 
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16. Aatfte, Sowerty, 1817. (CfnminB. Lam., 1818). Shett tob-trigoiud 

or su1>.(,ihirular, with attenuat^-d, potntrrK npiwnt-li. .i l>, ;ik.*; surface oonccntrically 
striated or laminated, bmga witli three eanlinal in eacli valve; in the right 
the BDfeilor and posterior are very tmaU; in the left valre the median and 
sometimes posterior are largo, and the nnterior is somotimt-^ ot.l.v indicated, as 
weJl aa a lateral tooth, aituated juat above the muscular impression ; ligament 
long, generally lodged in a deprewion and mppwted liy fiikm} nuMcular impiet- 
qpns rounded, or ovate, Avsy, 'u.U-vivA mai Lrin nf shell smooth or erenulated. 

The fint aulheati« Bpecimcns of Axtarte appear witl» the mcaozoiu |»eriod 
and oontinoe up to the praaoDt time, being moatly fonnd in nortbern aeaa. 

Mr. Conrad (Am. Journ. Conrli , v, p- 1'" ) '^"u'-t'-ts t^'-'^f Sownrliy's onlitif: 
typei speciea JMarte lurida ia geacricully distinct from the recent northern forms 
whieh Lamareic called Omt^. I hate compoied tfaia l^pe tpadea alao with 
recent Attarle, and I find that in some of the duuc oval species there is also a 
tji ^Aning of the anterior lonular mtu'gia in the right valve, as noted in the 
fovil lurUa. X do not think that they could be on that aooonnt geoericaily 
aejawted, though I admit that there are probably several other gen>-ra rt i resculi il 
among the fossil species which \vc call Atlarte; 1 would particulai-ly allude to 
Eriphyla, Grolriania, and Myrtca, a suh-gonUB of LaoUta. Very olosely allied to 
the laal» if not identically the same, is Conrad's Lirodiscus. 

15 a. QoHiUa, StoL. 1870. Shell orbicafair» small, hinge with three distinct 
cardinal teeth in eaeh Tatve^ snxfiwe with angular stnA, no epidenrna; type, 
Lucina f (or Aelarte) bipui'lUir, Philippi, (Ahbild. mid Besch. Conch., vol. ii, 
Jff.u-l^, pi. 1, fig. 9; aouAr ^foriUa, Sow.). The round* rather iMoinoui form 
and tiie augubr striation of the auxfiiae indioatea In tbia apeoiee a dtatinot 
aeetion of A»lai te, similar to Cyclas, a sub-gt^n. of Litinua. 

10. GrolrUiiiia, Spoyer, I860, (Zeitsch. d. deutsck. Geol. Gesellsch., vol. zii* 
p. 4.90). Shell roundish, moderately compressed, concentrically sulcated or striated, 
hinida and area very deeply excavated ; b^aks |iioduccd and pointed, hinge with 
two or more fnlVn three) cardinal teeth in tlw i i_:iit ;<iid two in the loft valve, 
the middle tooth in the former and the anterior m the latter being the strongest i 
eadt valve with a lib-lilEe maiginal lateral tootii on either aide, aoeompanicd by 
a groove, muscular impressions ii!,>].nntply excavated, internal mnrgiu finely 

creuated. Type, Grot, temkosiata, 8peyer, from the oligocatae bedj of Smlllngen. 
One qNxdea alao odouis in the South Indian eretaoeone rocka. 

This genus srrratly resembles in external form an Aatarte, but is readily 
distinguifthed from it by the presence of the peuuliarly elongated lateral teeth and 
the deep lunula and area. The cardinal teeth equally eaaily djatingoiah the genua 
Uma Ei-iphyla, Gabb, ( />'X<r'Vf ry^^, iniAioh the palUnlline 18 trunnatepoatedorfyt 
or more or less distinctly sinuatcd. 

17. JVwooaia, StoL, 1970. Oval, elongated, solid, very hieqnilateni, beaka 
BiilKanterior, approfiflii r!, iiuMn-ved, 8urfa<v cnucciidii-.lly lamdlatwl or sf rlufcJ ; 
muscular imprctaiious strong ; hinge with two cardinal teeth in tlie left and three 
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in the right valve, the aaterior in the iatter boiug oftea obsolete nml the 
poBterior am in boUi elongated; sometimea there ajipeun (0 be an i^dicalon 

of a i.r;.<t, n,,!' lat, i il twth ; type. A. lenninalie, IlOmcr, from oolitic rocks. This 
S».miis iaciudes a great number of chiefly lower and middle meaoMue vgema^ ; tliere 
«» Macoalj any known turn oraliieeotu depotits. The well known A»L rkom- 
boidalii. Ph., is another form of Ihr samr -1 p.ns. Ti < s,ii l ies havo beea '"ftltly 
referred to CardUa, aod they are the rcpresentants of Mj/iilicardia in the jstaktom. 

18. OouldiA, Adanti, 1851. Shdl «ab-trigoaal, eonoentrioaUf snlcatedi 
Jiin^r' wUh onf >iiV).ant«rior cai-diiial tooth in the right and two cardinal t*cth 
iu tke kit vul.e, the anterior l)cing very small; an elongated anterior lateral 
tooth is prcs(;nt in each valve; in other respoots «8milipy to Attarte. T|ype, 
G. miuiniu, Jlont?. Species of Gouldia already oi;cui- iu Jurassic rocks, but 
tlicv are not numerous, though wherever the siwcimens are met with, they 
generally are found in large numbers. 

19. Alveiitus, Conrad, 1805, (Am. Journ. Oomb., i, pp. 10 and 135). " Smooth, 
anterior, jjosterior and ventral niaiguis channeled within ; hijigc of right valve 
cmarginated uuder the apex, and hwlng our pvraauaal :oc.lli anteriorly ; hinge iA 
left valve with a pit under the apex, nml (wo diverging teeth anteriorly." Typo, 
Al.9im»(a C-»»Jy Con.; (bis is ajni iiLtnh the same speciea which Conrad llrst 
(L oit., p. 10,) noted as A.parm C-ii*J, from tertiary roolu of Mississippi. 

20. Goodallia, Turton, 15*22, emend. Deshaycs, (Puri.s foss., 2ud cd., 
i, )i. 7S1 ; Pachyodon, Gabb, 18C8, Am. Journ. Conch., iv, p. lijs). Shell smootli 
or concentrically finely striated, ovatety eloiigatetl, beaks anterior or sub-aiitei ior, 
pointed, incurved, right valve with a single large median cardinal tooth, left vah c 
wifli two oompamtiTefy small, thin, and elongated teeth, aometimes sli^'htly bifid, 
and ooeasionally with a thin suh-obsolclo lateral tooth, pallial line simple, sul)- 
truucate posteriorly ; type, O. mUiaria, Defr., trom the Tans hasin. This genus 
appears rather nunMirously represented in eocenft iwto of Europe and America i it 
is pi-obablc that flono of the aiaall smooth jumasie Aitarte will also hare to be 
referred to it. 

£1. latMia, Desh., 1860, (Paris ibss., Snd edit., i, p. 787). Shell unnll* ovate 

or roundish, beaks obtusely pointed; hinge with two diverging ennliual teeth 
and one placed longitudinally below the anterior caitUual margin iu each vaive. 
lype. It. Parmmm, Sesh., fiwa tin Foiia basin. Only two species ai« as yet 
known. 

22. Micromeria, Con,, 186(5, (Check-list, eocene lowils ; Smith. Misc. Coll., 
19o. 200, pi. 5). As the type this genus Lea's AtiarU pana and nttHor (Coutb., 

p. 63,) have probably to l)o considered. The shells are trigonal, with pro<luce<l 
Bomenhat attenuated rather straight beaks, veutKilly ixiunded, ^liglltly inllated, 
stiiated, or auleated on the snxfiuw; the hinge appears to have two small car Jinal 
teeth in the left and one in the right valve, and one long i»storior lateral tooth 
this in each. Conrad (L cit.) also rcfer-s J*larie tuiutitistiuia. Lea, to Jlierojiwiiis, 
bat fbr hs formerly proposed the name Ptetwuefit. 

8 Y 
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23. Goodalliojisii, Rain, i-t il.-Chalmers, 1863, (Journ. do Conohil.,p. 191). 
Slicll i^ioiilar to Ooodallia, but the liioge lias tiiro cardiool and one dUtinct, 
clougaUid posterior latend tooth in meh taIto; the snthon of the gemts simply 
say, dentlbiis lateraUbun elm(ja(i», prominendbm, whicli m:iy nvm that both 
anterior and posterior lateral teeth aro present, ))ut the n;^'nrc of the hiuge does not 
show any anterior lateral tooth. The typo speeics, G. Orbirjinji, is ftom the eocene 
beds near Forcourt. 

21. JFoodia, Desh., 1800, (Paris foss., 2nd edit,, i, p. 790). Shell aub- 
orbiciilar, with obtiue beaks, slightly tumescent, margins Intemsllj creniilatc!^ ; 
hinge with one large grooved cardinal tooth in tlio right and two diverging teeth 
in tlie left valve ; sonictinics with small suh-ohsolelo lateral teeth close to the 
cardinal. Type, /f. dit/aUtria, L., from the ^rediterranean. Deshayes deseribes 
itmo eocene species ficom the Paris basiu. The genus appears to differ fi-um 
GowMlh r Illy l>y its mora rounded shape and intemalljr CKemted wargina, the 
hiugo being iu botli very similar. 

25. iVrt/A^riff, Billings, 1858. Shell elona^ated like Pleurophwut, ooncen- 
trieally striated, birnks anterior, hiuge of left valve with two, of the right Avith one 
sn^nll 11. din:! I tootli ; typo, .U. BilL^ from tlie lienton group of OBoada, 
(see Gool., Canada, vol. i, p. 117). 

26. Pleiiropfiorm, King, 1848, (Penn. foss., p. 180). Shell elongated, 
vei-y inec|uilateral, moderately tumid, posterior surfaee rri(li:ii( ly ribbed ; hinge 
with two radiating cardinal, and one posterior lateral tooth in eaoh valve; 
antoior muscokr iupressioii Tuy deep irlfii a sganll supaStnsfoni pit. I^e, 
P. cosladis, Brown, sp. Kincf mentions that the triassie Cardita cretttila, Goldf., 
aUo belongs to this genus, hut its cardinal teeth are more similarly formed to those 
of Card^a fbaa to tlie type of P^MpAoiw, «nd tbe species, tbOTefore, is mtfaer 
referable to the ricxt crfmr-'. 

27. Falmocardita, Con., 18G7, (Am. Joum. Conch., iii, p. 11). Shell elon- 
gatdy tmpeioid, incqnilatenil, modeiately mflated, mdiately riblied; hioge iritb 
two blunt en iKii.il 1f\ !h and one posterior lateral t'l illi in ( mcIi valve. Conrad 
proposed this genus for the triaasic Cwdium amtriacum, Uaucr, (^Cardita id. apud 
Stoppani), Init tbe better known Oassiaii Cardita erenata may lafber be comndered 
as the type of the genus. The |,n-ir 'iinl cardinal toolh is thick and blunt, fonned 
■ixaotly us iu Cardita^ and what is temed anterior cardinal is, strictly speaking, 
a 6ab>lttnn]ar tooth, and could with eqiml propriety be colled anterior hiteral. I 
believe that to this genus should also be referred a great niunbcr of cretaceous 
(MniUte of the type of 0. liupituaaa, d'Orb. I hiiTe seen small specimens of 
this spceioR without a trace of a biteral tooth, but one large specimen in our 
coUectiii.i has a small, though distinct, posterior lateral. These ei-etaecous 
CarUUast « MyUlkardw, mostly differ £N»n the recent species of the last genus 
by the want of an anterior inainuatloii of (be venti-al margin, where in true 
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fllongated m tbe findl fbrms. 

-P/^«m,«T,*. Cou., 1867, {Amer. Jouin. Coneh., in, p. 12). Shell «nb. 
(rumgular. adiat*^ ribbed, hbgo in U.c rigLt vnhe n!,!, ono broad, furro«-«l. 
recumd tooth, in Hie left Trill, three k-eth, the anterior one smaU and fitting iato a 
canty in the opposite valve. Tyi>e, CardUa Irklentata, Conrad, (Mioe. foafcTp 76). 

2a. JfK»to», Carp.. 18C I., (Ann. and il.T,'. Nat. Hist., 3id ^-r.. vol. xiv. p i-^ J) 
Carpenter deMribea aa the tTi>c of this geuus .V. i;ro/c»«r7«/<«. a recent »peci€8. This 
shell IS ovately sub-trisonal, small, soli.l, rentrally much produced, witli the nmbones 
atuated »utmorJ.v, radiatcly riblwd, the ribs bei.^- partially int,.r=nrt^d roTi,^,,. 
tnc suleatiuu; hinge In the ri-ht valve with one posterior cardi...al and one ante- 
rior lateral tooth, left valrc with one triangular aDtedor aad one eleagatedpaetatlor 
cardinal, and a very small anterior Jatenl tooth. 

It is zatber difficult to point out Che diCbraaoe of thfe jjemis from PletiromerU ; 
both appcnr tn ho very nim-li alike, for Uie int^irpretatiou of the hiu£;c.tceth iii 
these minute sheUs ia generally aot an easy task. Carpenter aays that a species of 
^od<m nude its flrrt appeonmot !n the great oolite iritb Artarte orHeuIarh, Sow., 
(Min. Couch., pL 111, figs. 2 and 3). Sowerby (1. cit., p. CI,) describes two species. 
A. Qrhicularia and^JmtVa ; the fi^^uces on tbe plate have been ttaaspoaed, neither of the 
spedea la ladlatdy ribbed, the flcat ha* an anterior lateial tooth in the right valve, 
the .second has an anterior and posterior in the same ; thoy do not belong io the 
same genus, but as I am not acquainted with the species theuMoiveai, I would not 
venture to pronounce anytbing oertam regarding their generie determination. The 
first, species is perhaps an Fripr^ra (jiosnsiiyjO, uiirl rlio srciiinl ;i Gjullhi. 
Carpenter further refers to his Mimloa aa Aalarle cotLia, which is said to appear 
among '< Searlcs Wood's Ciag aeriea.'* Ida not Itna the apoolfia mentioned in 
S. Wood';^ Ci- L' r<^ lis. but Uehaaa Chint2ite4N»iUv,thedeBoriptkiiaff vhiohelMdy 
resembles that of Ji.y (.''on. 

80. JPfenineris, Con., 1SG3, (Am. .Toum. Conch., i, p. 9). Thia wn ptopoaed 
for another small I riansjular radiatcly ribbed species, Attin'ie minufii'f'h'ir'. Lea, 
(Cent., p, 6i, pi. 2, fig. 30) ; it appears to hare two minute cardinal teeth iii ilie left, 
'Jill- in the rig^ valve, and a long posterior lateral in each. In his list of North 
Amcricail eooene ahclla, (Smith. Misc. Coll., Ko. 200, 180G), Conrad (piotes the 
same apeeles as SthromeHa, vtMch again shows the uncertainty prevailing? in the 
determination of these little shells, ileek in the list of North American mioccnc 
»heU6 (Smith. Misc. Coll., Ko. 183, ISGi.,) qnotea two species^ FeMrieurdia 
fPlertmerUj abbreviala, Con., and r. ^F(J radim: 

31. Cydocunlia, Con., 18G7, (Am. Journ. Couch., iii, 101). " Rounded, radi- 
ately cofttate, covered with a rough epidermis ; iiinge with two robust teeth in tbi' 
left valve, directed obliquely bacicwards, the poaterior one elongated and slightly 
II 1 veil ; nnteiior t«oth of the right valve rudimentary." Type, C. Aorea/i*. Con- 
Tlio author states that this form dilfers from CardUa by the rough brown opidezmis' 
aiMl by the anterior cardinal tooth being obliquely direeted haokwanla, and an 
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elons^ted anterior muscular impression. 'Wlirt hi i- tlu-sc differences hold good in a 
oompuison irith the type speoies of the next genus appears y&ej doubtful. 

82. Vmenoardia, Lam., 1801. Reelaz in an Mooust on the iniatoni7 of C«r* 
(lUa and J'enericardia {Joura. de Conch., 1862, vol. x, p 109, &c), considers as the 
type of the latter genus V. ans'rnlhf figured in Eno. mcth., p. 232, lig. 5, and pointo 
out that this spedea has a pi culirit- posterior partition in the mantle, in which thero 
is a siic'le siphon included, and it has two pairs of gills on each side, w hile all the 
Cai'dittB, he states, liave two siphons without a pai-tition and only one gill on citlter 
side. The shell is sub-trigonal, moderately inflated, radiatcly ribbed ; hinge with 
one somewhat postci-ior cardinal tooth in the right, and two in the left valve, the 
posterior being elongated, as in Card'Ua. According to this aoooont there would 
socm hai-dly any doubt as to the distinction of the animal of Venieardkt atulralis 
from that of C'ardi/,i, Imt it is still necessary to know something more of the char* 
aoters of the aoimals and shells of this and allied sjiccics before it: is rulvisabla 
to make use of the distinctions indicated in the dcterminatioa of shells alone. 

Tormerly niich forms as G'rdUa mttqtuUt, Linn., with a roundly trigonal 
shape, havo 1>i c n referred to Feiwricardia, but this character of form seems now 
iasu ffl cicnt, because iu every other respect of shell-structure there is uo ^sential 
iSBsnac9 to tiaoed from the neixk gaana. Beelui aays that the specimen 

•which he o-?aTninofl is from the Senegal. Should tbe spr cii s 7i if lie the same as 
C. ajar" of Adanson, which is Blainville's type of Cardiocardila / This' last 
name haa lately heen again iatiodaeed by- soBie Ameiiean authois as n aub-foina 
of Veiiericardia, bnt what ita diatinoti?B oharactevs proparly aie I hare not bent 
able to ascertain. 

Lamarek'a type of Vtnerteariia is apparently Fimm imhrteata, Gmelin, 

n fo^'H sjn oil s fiom Grignon. This, judging from Deshnyes' figure in bis first 
edition of the Paris fossils, soems to be very closoly oUied to Oonrad's Q^elih 
cttnfk(» having two elongated oblique posteriorly direoted cardinal teeUi in the 
left valve and a somewhat clongatcly oval anterior muscular impression. Now, itia 
required io asowtain whether these (apparentlf not very important) characters 
of tiie shdl also ooonr in the form quoted by B,ecluz as Vea. mstralitr and 
ivlu tl.cr tins is the same as fCarditaJ ajar of Adanson. Sliould these suppositions 
prove correct, Fenericardia and Cardioeardita would be identical, and probably also 
Ojfeloetv^ and Beelua's examination of tlie animal would apparently confirm the 
l)n.)>rlety of the generic distinction. But how many other fOMil forma bava to be 
referred to Vtsnerioardia will depend from a further very careful examination and 
comparison of the speeiee. I do not think that we have as yet sufficient materials 
to carry out Kecluz's suggestion to the effect, that VenmearUa belangi to an 
altogether diCEerent family from that of the Astabtidm. Somr disprepauoj' cer- 
tamly exists between his anatomical account and what 1 saw of the anatomy 
of Cardila and Hj/Ulieardia, and until many more apedea have been examined, 
I do not think any generalisation of the conclusions Tvill be vrrr snimrl. "UTint 
should in mob a caae be, for instance, done witb GohIJm, when compai-cd with 
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""'•^'^ ^^^""^ i^^^in the 

;^r!. l!:.n., nso. CAclinobolut^ Klein, ap„,t H. A. Ad«mrt. 

t.f.oll rounded or cordifom. gtroagly mdiately riblx-d; hi„ge with one st.-o,4 
Man^ Cfd&ua tooth in the right .nd two te.ll, iu th« left, valve, the postmor 
cnr hrm^ mn,lorn»Hr elongnted; anterior muscubr impression som.nvhal eioiWBfasd 
uua a .mail pit aliove it, posterior muscular iiapreuion bnmdlv oval, pointed aTovc 
Tj-pe, Car «.le«ia, L»m. I Iuito nittmdy pointed out the dim^ultv i« properly 
dlM,nffUJ.1un^^ between r.«mc«;v//« and Cardita. We must await further cxamimu 
tiou on this puiat. In the deternuMatioa of the sheU ve sbaU veiy nrobiUv r^nt 
beablo to make .uie of th«K indicated generic dietmetiane, CardUa h sparingly 
rrpro.. nt«lalreodyia the early meeoioic epoch and eontinnea np to the pna^t 
time. *^ 

Conrad called some of the eretaeeom apeetes at «nt PtettdimmUa (Am, 
Journ. Conch., 186C, ii, p. lOS), for which name he sulwequenllv sul.stiluted 
retowrdm (ihid, 1806, iv. p. JMO), »s the type of which Feuerieardia J)upii*uuM, 
d'Orb., can fairly be taken. I have peiftet epeonneBe of hoth the tbItw of flita 
apectes before me, and I can see no gi-eat difTrrnico In Uvr.eu ihem and other 
tj^tO. C»fdilce,-^Tovm of shell, bingo-teeth, muscular and paUial impressiona a» 
almost perfectly idcnlieal in bolh. except perhaps that the posterior oardinal teeth 
ore less elongated and Ihick.-r. Tn oni- large specimen of the left valve, there is, 
as already stated, a di.stinct iuuiciUion of a posterior lateral tooth, but in two 
other somewhat smaller well prcserved Talm then is no tnoe of it If at all 
distinguished from Cardifa these f. rni« nre identical with Paheocardita, (sec p. 280), 
bat oertaioly the name Vetocnrdia hm no signification. In voL v, p. 4&, of Am. 
Journ. Conch., Conrad givea'a fresh oharaoteriatie of the hhiige from a BaddoU' 
field specinaen. It quite agrei-s with that of Ven. B^^pinhnia of d'Orbignv. 

8*. MglUieardia, Blainv., 1821. SLcU cljiiguica and tumid, hingcteeth 
quite similar to those of Cardila, but thinner, ialeriially liiabuated below the 
beaks, and generally somewhat more elongated than in ilie fornu^r genus; anterior 
muscular impression roundwl, posterior somewiiat elougjucti. iyin;, M. calyculata, 
Brug. 

The ditlcrcncc between Mytilicardia and Cai-dita is to a certain cxtfnf really 
a atrnci unti one, though at first it. does not appear to be veiy marked. The very 
inequilateral form of the shell ikitli nlmoal quite anterior or sub- terminal tuinid, 
but Teiy closely approached beaks, causes an es.scntial and constant change i'l 
the form of the hinge-teeth, though their number remains quite the same. 
11. anil A. Adains say that tbi' jio-ti iioc oardioal tooth in the left valve is 
double, wbioh is oompatatirely rarely the oaso^ and I have not seen a single 
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lwttD]lMniitlw»Klela'suat,hltMlliathit rfBrafuMrr. niiMiullj m It lad b«Mi dmtly sfti-i- it* praiwaiiaii 
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speciea in whieh the two lamiwD Ibndiog it vera eqoany denloped. The ftOon 

mpporting tlie lignmeut may lie sometimes taken for a pnrt of the tonih, but 
♦iMy do DOt, »triotly speaking, belong to it. The anterior muscular impression 
ia ia Xfltliemxiia usually the amaller one, wlifle in Oardita it is larger than the 
poateiior. Many of the species of tho present tjeuus (us mstrictoil) als.i tlifffjr 
in habitat from tho former, being commonly found in holes of rocks and corals, 
though not apparently perforating tJiem Tolantarfly. The aainul faae a null 
foot M-ith a distinct byssus wbioh is wanting in Cardila. 

H. and A. Adams distinguish thine lub-genem under the namea of Begmta, 
Bolton, Giant, Maklf., and TkeedUa, H. end A. Adenis. Of the flnt> M. tenO- 
orbiculata. Linn., of the second, M. trapezia. Linn., are to be considered as types; 
the spcL'i'Ls diiTiT sli'^'litly in form and habitat, and may be said to form oonve- 
nieut sections of the genus. Tho last which has been proposed for Car^tiia 
eoneamertihi, Chem., has the interior margin peculiarly folded on itself. 

35. CardUamera, Con., l<<r5S, {^lioe. foss, p. 11; Z<i:ari,!, Gray, IS.'r!, npud 
H. and A. Adams). Shell ciong^U€d, inoiicratcly tumid, inequilateral, beaks 
depresied, luh-enterior, enifhoe etrong^ftadbielf rihbed ; hinge with two oeidind 
and twn latni-nl divrrjing teeth in each Talre, thn postfrior teeth being in each case 
much elongated, the anterior short and more or less pointed, sub-lunular. Type, 
C. arala, torn raiocene hetb of ZTorfh Anwriea. Of teoant ipeoiM mlj few heve 
been described under the name of Lataria, 

List Of i.r.mci;ors s;'!:(:n:.i. 
Opit (see Plctet and Campiohe, Pal. SuUeo, 1°" scr., 3"' part,, p. 887). 
I-ie.— Qitt tU nmdt Hi tt, JttN^ ZtrieK, JMrntaiit, Mt^tH, trmia, ffiyimlbMi, Bmtmtt, 
CtpMndUma, litgam, Oueroftri, HfttUatk, miimm»«m, TrnelUi, hicoruis,* and pxMtn ar« «no- 
mnmted by Plctet and Campiehe. Tbeformof Qhi kso charactoriEtic that the genius cannot 
be easily misl.il, ti with iinother, but which of the apeci#» belong to the genus Opltomi can mjly 
b« d«cidwl by the examioatioa of klM bingo. I ham only Mm toUi^y good apecijiieiui of Utontis, 
wUabia u O/mmt; and tboHnew mart probably tho m with IVadM.— 0. ^faite, d'Orb., 
<krdiimfal*atum, Mtiller, in a Tngonocalia fviio pc.n'ij, t.i-.nWy .-InrirKF ). 

17. — Q». CintomaHcmu, Gu^rangcr (All/um pal. the, isi;, 16, fig. 3). Thf 

is very indUtinct, it is impoaeible to identify tbo i<jK.*t;ics from it. 
1S.19.— Cljp. mt$aiedMt and imtinHrit aiw dworilKd by Eiohwald ihnn Rmia (Letb. 
10* livr., |>p. S84 and flST). 

20.— 0/.. bioculala, Kofr, qv. fCar^fit^^T. Yiwvc, Tli-ic. ?.fnll, f,>ifc. ,1,- Lf-mberg, 1M9, p. UT, 
IB a rery remarkable bilobate sorin, autl ii wuuld b« iukircsLing tu examine iti> hm^e. 

21--23. — Op. biearinaU and lidta, Conrad, (Joum. Phil. Acad., new ser., iii, p. W ,] and 
Op. iiaU»Ha, d'Orb., (Prod, ii, p. SS8,} ara the goly ^eeiea *» yet Kcorded from Americai thi^ an 
all wy insalBeinidy duuaslariaed, and Meek ia bia GheekJlat ef atalaeaoua ftsnb (Swtba. 
Misc. Coll., Xo. 177,1 SG'lr, ]i. 1 1 ,] <incstions their gea«iie detHIIlimtiHI. 
24. — Op. usdaid, Con., u fjmit»l from Piib-slint'. 

• Tliii »pnrip«ofOciuUi iij. i t ,1 „1iIl 1 ( ii lii ;„ y . ' I. |I'»S. inm?. cret., pi. 2o7bi«, %.<>,( which 

u not TOMitiooKl in the text, ii ir lu 1.. iu lrr-,,, O , «LiiU d'Orkigny (Prod.) and Pictet idfnUfy 

witU tiamtu, diasn bj beii^ teu high and hayinj the vcntriJ isaiigiB pnxlilHd. OOBTVI. wWta i» UetruU it ia 
tKHMil*. 0NdwaaAMafiriBiUbaB£il,4(k«iad«lMr,iiabU.U.) 
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^(<«* Owe Piotet and Caaitieka, L dt, p. S16). 



Wl«blf1iie1ifi«]li>rtll«ftniior^«<.f«f euMlBly be confounded, «h..„ th, ,„t,:rBal rtrurture of 
fKr« IF not picscrv^l. ^r,>4j,4, wpwiaUy wem. to U- h.r-Cv r..,T««,t«d anong the 

toaal MiarU, re«,ta«l at iIk; j.r«e«nt time, und proUb^y all tlw tiMleiw which haw a« iodMMtini 
«( a porterior pulliiil ninus belo„(j to the former geDui j tiMf mm mnOf he icArMd to MarU for 
theMBgieaoal opmii« whioh Um nuinal «r thia lart !>«*«,«, lies W.iod the po,urior ma^ulur 
Mir, bat not Mow it, wI«m tba ftmwfjioo «f « akni, if iiresont, mu«t be dae to th« d«volopmeot 
of moMlM rapparlim)^ a brancbitl Mfligii, «r rt lint s apcoial faandiial t^Mringj naitlHr gf tt«M 
an, lunrawj prowtit in AiUtrU, 

27.31. — ^. giganUa, Aelveliea, Bmamovti, traiuveria, and J/iwMsa are proba^f dl ipadN «f 
Eripiyla ; the iiiequibtecal abapa and laige aise «f tha ibeUa 4o«» net apaa witli MtHt 

32-44.— X rid4m^nm, pmiMlriala,* mauta, Omhm, JKmimmm. /mkmmw. di.p^ril,,, 
JBuutauitA tmtetiMM^ •mmiimtlk, tt^fhnmh iMMf, aiOHwte m dl iMomnin ipceiw, mMf 
of a e1wnu!t«ristu! aub-trian^lar ferni. 

4:*- — 'itbdentata a a 'j j-j ' ;. j. 

4U<i;. — ^. eioHgaia^ auii tiunaLs ; tlie tbroier is mocb eloogatsd, bat in othar napaeta trna to 
fha type i it has not the oblique hioge-tet'tb of Frttamia. 



49. — A. AUitrian j. 

50-52. — A. oieraUt, £i,c'si, aiu Unis are speciis of Kripii/Ut. 
63. — A. Dapiuiaaa ? miiy \x a CfpriMeria. 

Ii4.65. — iUadaai and S»imiia»» luve appumUy tha daap imnil^ nadtha fiiataltatbe 
I podlid rivDi, of SrtjfAjflt, 

60. — A. AM'--':,^!if;s is ptobubly a Orotrianm, 
57.58,_j<. Mdk'ia und PieUliana. 

i^.^Q.—A. tfria/a (KontHcHi, D'Ari>b.,)|| and coHcUua tntftOMtt Wffyttf ttlgraMliplh 
fram Blackdown and moat tikeljr one and tiia nma apwica. 
81. — A. fimttut f ft Ov t M im. 

^l.—A. auUiilriata. I do not luMr ft gmm tt ihft dmuaujs in which to plaot Qm 
T«tDarl(i>l>le «bell ; the radiating atriatioB ImtwcBB OonotBtrio kauOlt and tbe Urge cOreoaiHtilMd 
luniilu strongly «uggertnMttfMkonwillkriiw,padaiMliiilr tiMfperiwof tlw wA-gmuB OUmi 

(Fmvmiuom, p. im). 

n.—A. OmmtHftri (aco Ou^ranger, Albara lU. da k SaitlM, IWl, ft. sri, fig. 6,) also does 
not appaar to Im an Aitarle ; the *M\ ahovtd be oompand with It un gt m /Tblukim, p. Ml). 
«4-— ^. tms«Ula, Guirangef, (Alb. pal., L dt, pL Xfi, Hg. 5,) it » 0MMia. 

J, .Tr.iivvM, M:ith., sp., (Feniu id., Cat. orff. fo»»., p. IHl, [il. 25, f:f,'s. 7-*j. Tfit ron- 

vexity of the shell, noticed in Matheron'a deaonption, would WJggert that the speciee rather beiongn 
to 2wMa than to ^r/^. 

• A. MiUtriala. L. i i i , i| i l i:i hwald, I. dl.. p. «31. 

t B»ch. Gtol li. I.i -iivi L, \ ; , yat A. FiTrc tonm i, IWT, p. W, pi. C, Rg. 11. 

X Thi» is X.fo'i u''il1 D««haj»»»piia Lcyinerie. Eichwuld (Iiilib.ieifc,lll^litr.,J.ti7,)flaal»it aadw 
that luiae from tlw Ki-.allxl m u cml^ii h»d« niar KhoKWchioo. Uobajea b a Mtw tO Utitl HMMti (o mH tt 
lAymerii. uUiob iBuat gin v> r.y t, c (irbi>,Miy'« n»tiM (iiaOankaali. Itil, WlfB, nir, ISN, |tib lit, »d 

*lm Coqu»n<i, ilonog. litsr .^pti "' IStll. 

§ ffawm, Rouil : , liw„M, T...(li. nil... lO™ ii»T., p. 630. 

II Kron ty|iico Xitadurti, 4'Arrh., apod Kichwiild, Leth. «■».. lO" Urr.. p. 631. 
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66.— ^. dSlfbiiw lot a very AwMtawtio name, for a)) we know of it ii tbnt ft k "spuBd," 
67-68.— / finiHi^ and £iti«M(W« aM apMica of GemlXm. 

CD. — /f. '/. vjis^ii. 

70-7 1— ,i. noihi, porreelti, enlala-f and Atwii!?/; ar,.' »; pareiitly Oo»ldi<r. 

76.— J. S«ad»ni, Uttller, (FW. Aach. Krcidef. Suppl., ls>ui', p- H, pi. 7, lig. li) ; tlii» may 
tw a wpedat of l>J^«ri«Mrir, or C^etuviia, hat it doM not agree with Marte. 
' 76.— A. I/; ^run< r, f:'.!i. p. 12, pi. 7, %. is,) strongly recalls the form of an EripifU. 

17.— A. cifenUrn, U uerauger, (Alljum pal. dc la Sarthe, 1867, pi. 15, fig. 12, and pi. 10, 
figs. 7-8). 

7'&.—A. MMgiumt, d'Orb., (Eiekiraldj Letii. naa., x livr., p. 021J is oonitdtNd a naoco* 
mien species and la most {iiolNibly an Ript^a. 

7\).—A. boreaUi, d'Orb , -.mn NiUon, (Eichwald, ilh^. p. 622). Thr chatii?.; . f Iho 
■p«ciSc came nuy be defcrri'd until tbe generic cbanicUr uf this ipcciua iuu been iuUy 
Moertainnl. 

ilM\j—A, Fnent and owuIm, Bach, £iohwal4f iWd. pp. 825 and 62S. 

92^.— il.*p»rf«efa, Bnolt, and fai-oMsM, d'Orb., Eieliwald, ibid. pp. 6SV and 630, 6ou 

the NiMcomien of Russia. 

&4-&0.— J. Urida, dimuliala, grarula, tf oi'-fpi amggdala^ and IrinttjiilarU (non idem Moot., 
« reeeat spaeiea,) an described by C ^j i . n l from tbo A{ttHi of Spain (Monog. da I'AagC 
Aptiin, &c., ISflS, p. 122, fee.). Non« of ih» apccica aw Teay ahaiaotnialie fariaa aa gaiqaicd 
vrith typical At/urU, but aa notlicr tli« hia^teeHi nor iha mtccnal characters of Ao Atlb arft 
pointed out, it seems useless to snggwt any altcrati 'ti-: i:i iln- generic name?. 

60-91. — Antarte maittiea, Loriol, (Pal. Siueec, V ser., Mouog. de l'^Ul|^ Valaogten, 
1868, p. -Zd,) ID (o all appearance a tri^ JPMevaja, tad to the aaaa moili pnbaldy abo bikagB 
CtnKfo nttrifftra, Loriol, (ibid. p. -^O). 

92-99.— earellni/ormk, amfgdaU (noo Um Coq., 1805,) larrfma, MiareatU, Adierialtat, 
Gabif, pKHica, and lidcHn i are notkad by Coq nand iiwB tha Pnmme fii«— (QmI. and 
PoL Cooct., 1862, pp. 100-197). 

100.— jitf. Ema^ Kranaa, (Nor. Aobi Aoad. Lwp. Oarol., xdi, pi. ii, pp* 4i7, fiws 
the BiMiaUsd lower cretaceous ( ? Jurassic) beds of South Africa, is a Orntriania. 

Alt. Bfvmi, Krauss, ibid p. 410, is moet probably a Remomiia (»e« further on, family 
Xmaoxiio.t:.) 

lUl-107.— ^. tr*nmlat3, grtgaria, limtoiatat oetoliraiaf jMuilit, TiMna and WiMiitatniii ara 
qonted frnni Noitli AoMtka m ICaak'a ^laek-liafc of ctataotow fonib (StmOia. Ulac OoU., 

No.m, i80i. p. 11). 

108-110. — A. OtMradiattJt, Mitlientomi, and Tmrana arc from California (I'al. Calif., i, 
pp. 178-170). 

\\\.—A. dMa, d'Orb., Voy. Am. mwid., torn 8-«, 1842, p. 106. 

112.111—4. Uwutia, Baah, (ibid p. 26), and A. «{«s<m», d'Orb., (ibid. p. 83) ; tbe last w 
aithsr a Pmcoaia or a Carjiatit. 

114.124. — From Pabcsliiie Conrad described in Off. Rep. of hyueh'9 cxpaX. A. macroiui/a, 
uniulata, Ineiitouiet, tuh-cordata, Striata, trleuMit, ptrctlns, eitjoiiata (?),arelala. I only know 
tbase namw from f nas* lefcmes in Wiirt. Natnr. Jahnth., xziii, 1807, p. »t« $ be aaya tbat the 
loat ima nanMa an based npoa nadelanmnaUa oaala. A. aaJa&M be beKevea to be .rf. fvrmeta, 

• F«»r«. (Moll. foa« lULnnberg. IsiKl, p. 115.) nlcotiJin nilli lhl« •pccio A. ai^rnqnUfnUt Alik ftom 

t So? Oouidi^ ^Um^imis^ Korbei. p. 280. 

J MiilUr, 1841. nixi A. Samcri, llouill, (BuB dc Mo«r., p. 3»e. pL m. If. 106), e i. «fa^fa«l|, d^Orb. 
S Nott A amfgdaU, CoHatnd. CooaUot, 1882, p. UM, pL «^ %i. Ifum. 
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Sow., and qiioU* besides A. »>,f„(nata, Loym. = ptt>i,l»^lnaltt, d'Oi b. Piotttawl Campi'ehe 
(P«L Suisse, t"» «,.r., 3'« part, p. 84*,) add from Lyaeh'a BX|icl ^. Aii/m md iai<-/MMi^ 
CoDrad. 

Con., (Am. Jonm. Conch., iii, p. li). U changod by tht. same »iith..r 
(Anmriam JWWB. Ctonch., p. «,) into rr/ocardiu ere^a/irala, Conrad ( Atlarie crf„Hliml„, 
Lett). I have alreiidy noticed the strange uwocistion of fossils wliith Mr. Conrad lirB( quoU>d «* 
species of hU gonus I'eloMrilu, but even lln«« which he »nbscqu«ntly MgAidl M typical of that 
mppoiiMl 8»Hius urc, I believe, M fegards ebaracto of tlie ting*, nrt iKilnnnt ftnil hw rufainmnfifa, 

126 lit?.— OvitUm <fa«MnMrj« nnd d^ri*. Con., (Am. J«m. OiMk, », pu 48), «w rioin 
New JtHMf. 

l<(S-180w— Allowing njiccics occur in (h« SoaCh bdiu eNtMMMH dcpMite : Oralfuam 
jiif«U, GitJdU ftsMUliaa, and (?. iriaomoijet. 

OirtKkt (oeeFd. SnUte, 4"" scr., 3"" part., p. .?.19). 

The distinctions between Gvr^f/j and ifj/lilieaniia can only be iiidii-jitwl from the external 
shape of tiie sbclU ; which of tliem duHild be lelmed to FMtricardiM it ia for the pteeent ^uite 
impmiU* fe «yr. If we hffin to ^ by tlv «en]»riMa «f noiiit Ibnna vHli 1Mb, (andtlimiH 
m bettor eeniw to be adopted). thtM aeitainly appear to be irary ft v eretoct^u* Cariiita. 

131>186.— A Samtt^efm, JTMcamumit, jmdrnla, FUkrttmit, SUbiUana, Oriiyajano, 
falJtHtit, fe<tt4(rata, lu-f P mm which are .I r- ly reliiU-d lo Mglitifartlui : it in p.)®iibk tb.H 
Conrad's nante J^a/jtiH^Ttii^ti wav be more £i])|trt.t|»riAtc for them (vide p. btit 1 have no 

good Bpecimens of any of these species for examiniition. C. /meitraia is not unlike o ftMrt^, 

ISB.— C. MtrUmi memUee in foim PUurmtrii, iuid nbM Fl«nm*ni, of Conrad. 

140.— (X OwffSMtmO; 

Mi-UjJ. — C. Dupittiana, (see p. 880), eraltttta, UnaieotU ( ' = rtHerieardia ttnuicotUi, 
Sow, apnd Fitton), claiAraia, raimtdata, CoiutiiHiii, AryiittuM, CtnomaHtiuit,* liu&ia, GHtmaftii* 
tncarinala* C/UtttHinu, an all of Um aum type and haw to hm leiamd ritbn to Ug^Seu^ 
or to PabioeariHa. 

V6MAttf~^fanula anl «M2iMeto wsy \m tnie UftHmif^im, but the ipaeiraeB* Rgured am 
veiy imparbok 

16&.— A Otnitm, fFta. Itmlemla, Sow., ajMid Gcinitz) is n peculiar form which »hvuld be 
onrefully examined whether it bclonfjs at all to l)ic present frroup of «]k-1]b. 
15(i. — C. gtanigtra ia cither a true CariUts, or poaaibly a Pitrm»tri$, 
157. — C. lieyneti i» n true Mj/tilicariiU, 
C. UhenlKl* u «n Qpi* (fiea p. £M). 

138.— C £MefKMUi ia «aid to be « qiia<Imn<;D)ar, ribbed «p«<He( '. 

1B9.— C, pitigmt, Coquand, Mim. fitafje Aptien dc PKHpajf"*'- p. 124. 

lfiO.164. — C. Foryemolli, XieaUri, Oflfl/rrl, llenqitfi, and Jioccii are d<-jH'rilMl by Coquand 
fmm Ala-icrs (Geol. and Pal. di> In l'ri>r. C«n§t.int., ISCi, pp. lyi)-2(>l, kc). 

10&>172, — C mintUa^ tutfuuittta, and wbtttriea m from North America (lee M eek'e Cbeak- 
Kiit «f eiefaeeoaa tonS^ SnitlM. Mite. CMl., No. 177, 1908, p. 11). Conrad hae bteidte flran tlie 

8o-callcd lower e*)*-*!!? (? «ri-la«'oiis) beds renericarilia BUmliaji, lirns.ifn, Horitii (= jilimicait'i. 
Con., an iJein Lam.)t, jKrax/ir/vn, and ri-yia (sto Check-list coconc foas., Smillm. Jlist. Coll.. 
No. 2O0, IHCe, p. 5). 

173. — C rtnerifwrmii, Osbb, PaL Calif., i, p. «1& ; (.') C. oititMta, Oabb, (ibid., vol. ii, p. Wi). 

174, — Cbnfite /kquiaoli, d'Orb., ia the eo^ apesiea mdiick ocean in Saalhcm Indb. 



• ;^~e G u^rnnKcr. .\lkiim poMaat. i* la Biitlie, tt, IBOr, pi. iri. 

t ii« nu. Odif., ii, ^ 8M. 
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OFIS» 1826, (see p. 276). 

1. Orn rnxvLSTA, Stdxceht^ F]. X, Tiga. 9-10. 

O. teata tHb-tptadnrngKlari, augfuitateraUt fumiia, umboitUmo aUmtmli*, ralde 
pryicientibun io^/riicla, concentrirr confertim coshilate utrinffi ; ttniiila lata oriiUh 
cordato, prqfuiida; area miiiori, moilerate excucala ; card i iw Urn le uaico craMO W 
mlMiAi dextfot duobiu m r. mMratiWiriimampleeftnlibuii iiutrMto: inyirettionibm 
miucularibiu rehtndaie otati$, kaud pn^mdit ; nutrgine inta no obtoleie ennata. 

H«i8MrfilMU(hMl««iietlwpinHiiwitlMki) > U*)nsil> 113 
TynkaoMariiiM ... <• ■<• 

This is m iklimnt iwtmigiiliir, «t«ongly tumJd species, inequUateml, and witU 

very promin. iil ;*tU>i)Hatwl boaks, vr'rM th-^ Mirfa'-p ruHirrr coarsely oonccntrically 
BUiated ; the lunula is larger* and deeper tlian the area ; the internal margin is 
olifloletelj crcnulntod. The out (fig. 9) aboira impnstion of a large median 
cardinal tooth in the rig^t and two teeth in the left valve, piomg the specie* to 
be a true Opit. 

jCo««%.— West of Odinni, in an eorfhy Bmestone; only the two fijjnred epecU 

mens wcro found. 

Formaiim, — Ootatoor group. 

0PI80MA, &ol., 1890. (eee p. 276). 
1. OnsOMa QsanauxA, StoUaita, Fl. Z, Tig. 11. 

Op. testa (ii(hf!-i,risi-;ii?<ri-!, t: lioiinl <t, •■Kr/jnihitrrali, nmbonibiia 8iib-al>hi»is antico 
teratu incureit iiutructa, anticc rolundata, poatice oblme angulala el jtroducta, carina 
fm4i tt pnmmenti oft wwtottiftKS ad iem^MUottem infrro-potterhrem deeurrente 
ii-?tpj,f^<!h'iila ; man/ine inferior! />• re recto: Imnila cordi/ormi, l<il», prqfitnda, i»(n» 
miuitle striata, /ere dimidio iotius aUHudiuU leata tequoHte; area aUudini iettto 
rnqmnle, moderate exnawia, nudto ttetata ; taperfi^ Mcfo^jf emuteatri* cotfferH$- 
tiiais, ill reffione orirali minim dinliMHt tettta; aartUue m valaa dexira datibMi MtM 
cardimtilitu perl«ai/is iiisirucio. 

iUigbt of niivU : iu In^th *t th* krerior idwym ... .„ 148 
Afimdn^ tbiiteM or bMk tllni^ «i|na to ik* hM<k «r ih«n. 

Tliis cloj'nnt form is closely allied to P. biconiU, described by Prof. O. iiiitz 
from the tlwher beds of Saxony; it di&i» from tliis species by b«in<^ a little 
longer and more legolorly triangular, while at the same time in the Europenit fossil 
the bcnks rur liiLjIier and more attenuate*!. 

Locality. — Near Motaviatoor, in an earthy limestone; only three imperfect 
spedmene were fonnd. 

AfMia/tW.— Ootatoor gvoup. 

* IB' **» tp'- f'lUflU lo Ik. KoriKuhiit Ui^r ; llir (vfm only uliiiiri tin- iulrnuil hnniliir "i-^ov hut 

llw Ailtp(( dad ant akhlbit the U>kk sni br«Ml imoiiiKiit iiiireiiui uwrottUiUiiir it. Tbg tiu eJ tb« kunuk i« well 
llldb(UlldiBl«.S«. 
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GBOTBliLNiA, Spf^, 1880, (ne p, 278). 
1. GmnMAKiA JvaoM, Futie», PI, X, Pig». 12-14. 

18Mi. ^„yoM, »'r,.beK, 1W,S, G«,L Sr.. I^nd.. vii, ,,, I 12, p|. irii, <„;, 7 

1847. ,. »r„/,W„<,. d'<),l,i^.n ,, V..v .r V:'„.|,I,., P.Ks™,.. f,g,, iT-Zit ; - £-,..„ ;„.,^„,,„olnr„„,. 

testa oi-bicHlato tenti/ormi, aitjicr/icie couoentriee orane cottulala el mnm- 
tUtime ,lrwfa, apieitut depimufU tt vaUe apprw^matu; margine luHulari pauMtm 

insimiato: lunula et area profaudUsime excaoHU, e„r,i,n^He nuiryinibw, ocule proJU i- 
tjtili/tttu; cardiue dente aidico caiiiinali iu uintqtw ealm mb-obmleto, dmbtta potiticit 
m«Joribu», qiMrum umlio in o. dexira nuaeimo, det$ie laferail pottieo in vahm destm, 
oiUko ia mUm tmUtra »ub^,hsoletU /, ,v,'rr<, .'^ .• impreMhne mu^rul. aidicn ohlujnu 
oboiKita,poatkapattlo ininore.fere cu-cnUin; mat-yiue iHleruo muutimme denlicutate 

TliickoMfi of bIi<-U it»ii iyu« .. ,,. , 

The orbicular form, sliijhtly but very rej;ularl.v convex valves, with ilatteacNl 
uiubonal regions, tlio very deeply cxoiTated lunula md area« the ooncenMclamellsi' 
rib^ which ate besides lUivervd with very fine strisc of ennvth, and the fine internal 
omnulation of the margin are the most promiu«nt cimractors of this iiita-esting 
vgbtaXM. It ia a tnie OroMvalii, thai b, an with deeply «Hi»fated Innule 

and area. 

faealitif —Near Odlnm, in a fcn-ugiuous earthy Imiestouc. 
• AmaJim.— Oolotoor grcHitt. 

GOULD LA, dUanu, 1851, '.rr |,. i!70^. 
1. GonhuiA PiAyissiMA, FuiIh'k, pi. X, Fiaj. 3. 

IBW. AtbtrU flniuimn. Forbes, Tkuw, Gwl. Sot, iMid.. vU, f. 149, fl |g, itS. 
IMT. „ «i<^tM,liail«r,lMnr.AiMh.KiiiiM,|i.a2,Iil.ll.lB.a. 

Gotild ifinta snb-quad»v»ffulafi, etmpretaiuKula, margine areali gt hmfUmH ad 

npwem angiilaiti fore rccl'i'n fnrmTfffihi's. reyiotie titnfnii'r'i drpfrt>!"f/i, posficr' pmdo 
(tnffiisliore quam aiiluje, et rolundate. (runcata ; siiperjicie coHia paucit ^0-9 J crawt 
eoweulricit tecUt : cardine in valcula xiitMra dnobna dentibtia eardtumt^Ht, < 
tt*eulu et MHO poetieo ebmgato UUerali, in enl. ckxtra trilu^ car^Mal^»$, 
maxmo aiterit mA-otepie/M, et MHO iotfitoli andcf) lotiyo imtifitcto, 

HtHiUaTakl i ItakHBtb ... ... ... (fW 

Tliw-kww 111" bull: viJt..-i : ,. ... .,, Itii 

I have compiired authentic specimens, received fram Dr. Bosquets of M Alier ' s 
Aatarte eaiaio, and I can see no perceptible diflerence between them and our 

shell. The fliittenfNl unihones and the comparatively few but very strong con- 
veutric ribs charactoriice the speoies, and distinguisit it appMeatly from J^Luu8ter's 
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AH. fHKifif <Tlde Zittel in Denkseli. Aksd., Wien, xzir.pt. ii, p. 167. pi. 8, fig. 6), 

thoup;h I am not certain whether the twrj forms ;ne really specifically distinct. 
Mailer's calata' d<m not diSki bjr its triangular form ttom«mUi$, as wotild be 
espeoted from thiit author^s flgniw. but both an almoat quite identical in fiinii. 

Xoeoljfy.— Monglepaudy, in a grey calcvecnu ■andatc M i a ; appaTontlj TOry me. 

AniHiMow.— Ootatoor group. 

2. GouuxiA iRieoKioiiiE^ Sta^atka, PL Z. Rga. 4-8. 

O. teala sub-triaiitfulnri, postice coiisjucuiter aiigiulata et ad term'tnationem 
Irmusata, moderate compretsa ten paulo tumuiiUa, on^fa plue mintme distimsto ab 
umbtmibm ad mm-ffinmt pogiero4i^«norem mOaia, eo^Ua 10-12 cnufj- 

uaculU co>icen(rich, hi , < (jione Inmtari €i ari?ali obgofelis ornata, nuH-ffitie iiitemo 
utmttimme deniivultUoj eardwe m valvula dextra dentibue Iribus carditxtUhv.?, 

uno loHffo laterah 

mUw uutructo! HRprewiomte* imiMMi/drjftut pr^fimdit, onUt, iwji. poi^ 
pOuMum majore qiimii antica. 

Height vt'tMi : iteki^ * ... „. .,. 0-78 'OW 

TUekiMMt . I „ ... ... ... O-M - 

Tills siM^cies is readily recogniMd liy its posterior narrowly tnineato fimn. 
The thickness of tiie sheli TWries, and ao docs also the number of the ribs, but 
even if the latter are prewot in nearly as small a number as in <?. planiaaana, 
there is -Aw l ys in the present species a slightly raised angular ridge obsermlde 
extending from tho beaks to the postero-ii.fi rior mnr^in. S..mc of the moae 
don^attd spedmeaa alrongly resemble smiill couctiarieally ribbed spticies of 
Trigonia. The lunula and area arc always well marked and summnded with 
raised sharp edges, the ribs not extcn lln- on them. The Iibge has in the right 
TBlTe the two anterior cardinal teeth aVjout equally strong and the posterior is 
almoat obsolete^ while in j^mitdma the aaterlov catdimd is nnich smallar than 
the central one. 

Xo0a/%.— East of Ana|jaucly, in hrowTiish sandstone ; not common. 

CAHBITA, Bntg., 1789, (sec p. 283). 
1. Cakoita Jaqcisoti, d^Orh., PI. X, Figs. 15-21. 

IMS. Omb'h »**wil wfe. Fort, tnn*.. SorI Doe,, land™, , ii. ,, i i t, pi. „u, fig. 11, idta. Sow., 1885). 

1B«. - tMaim, , » pi. ju»,%. 1, (Ben iiam, iov„ inn 

Wa. Qnvf*icmJ!qiii«ftd'OrK,T«iy.A.l«.|nb..,I>»I.yl.r, fig,. 23.25. 

ISSO. Cartlium JajniKol,, ml-tlna/nm «t erWntW. d'Orlk, Viet, ii, f. ( 



Card, tetia <Mitioukito qHadrmiguliiri, panlo longiore qiiftm uUa, /,t.vid<i, inaqtu- 
UOenai, ttnOonam incun-h, approxinuUU, /ere termuMlil/tia iiiUrucia^ euperfieie 
mulhca»(a(a. coBii» ternatU parte mediamm moxme OevaiU el ipmabw MeffmUdh 
ealm profitndk fere a^uidietaniiiut eepurvHet eardine 1» talwt dextrm denHbue 
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^|<0«M«^<li^/i»M. Mo ftTMl, poMoo mUk .lo^u4o, iu t^Ua miUtra 
dattt mdMHo pannh, potfim lemd ei eluiffoh HMfrwto. 

TUdkHe. „ , , ... 077 -u w 

Altbongh approaching to au orbioulw fonii. thia tpeeia l« always a Mtfle 
Imger as oompaiKd with its lieight. The ribs when well preserved arc tricarinato, 
separated hy -nty deep sulci. In each rib the median portioa ia the iuo«t pro^ 
ininent and ornamented with sliarp latenlly COmimmNl tttbeidea. The Isteral 
ridges appear to be nearly smootli; they are in some sppciinc .1. more s1,r,n;,-:y 
developed than in others; there is, howercr. also on these a fine crcnuktioa to be 
observed. Again, in some other specimens, particularly these of smaller sise, fho 
lateral ridges are nearly obsolete (see lig. 15), and the intermediate sulci are then 
oonaideraUy iuoreaaed ia frfdOl. If fn such specimens the tuberolea become worn 
off, they attain a rather different aspect from that they originally powised; 1^ * 1 
worn specimens had been figured by f orbes as Card. orbk»lari», tad aa'cM. 
Jinfaliwllliy d'Orbigny. 

I am not <\wU' certain about the identification of Porbea' OurdUa ^ata, but 
I have no other sp«cie8 from the South Indian eietaeeoat voeks to compare with it. 
TTpon examining Porbes* ori|>inal in the oolleetien of tiie Geological Society of 
London, I found it nui. li liukeii 011 tlie tii ii. r anil posterior margins. The form and 
convexity of the shell and the number of riha ore in both (it and orbicularis the 
same ; tlie suiAwe is in the former much worn down, but tlie radiating atri« on the 
ribs arc tolt nilily (li-itirict. T fn;! rl in our specimens of orbicularis t\iai, when the 
median portions of the ribs with their tiibcroies break offj this portion becomes 
Upartitoi and tbns wifh tbe addition of tlie lateml ridjf^es eacb rib beeomea quadri- 
|>arti(n. I regard the specimen described under the name of C. slrhi',, as a form 
of orbicttlari) in this akltered stage. At least, unless proTcd by tho diaooTeiy 
of better materials, it •aanu iupoai^ to fbim any dJier eondnaian. 

Tlic liingc of tho ri^lit Tnlvc of Jrrf^ithinli has two unequal divcrfrincr cnrflinal 
teeth i Uie anterior is shorter than the posterior, and both are of considerable thick- 
ness ; in the left valva ibere is a amaU tabensular nedbn cnrdmal and a muoh 

elnrtrnted, rntber thin, jKisfrrior cnnlinnt tooth. Tin's dentition corresponds well 
with tiiat ot' typical Cardiln anJ not, wiVu Ccirdmm, to wliicli genus d'Orbiguy 
reCerred the species. 

Locality. — Ninnyoor, in white or brownidi UmeatonA; not moaannan. 

Formation. — ^Arrialoor group. 

The aaimala haTe the mantle margins disnnited, enttre or Hady ofnrated at the 

edges, especially posteriorly ; the f not .snI>-tri;Liif:ul;ir, ciniijirisscd ; tlic irills roundeJ 
in firont, pointed posteriorly and produced, reaching bdow the posterior muscular 
scar; tluDeaie two aiib-eqittl leallsta on eaoh aide, the onter amallar than the inner ; 
the pni^ an aub-triangolar, of nodecate n», pointed behhud. 
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The Bhells arc oblonjr, posteriorly usually somowliat produced, mostly concen- 
trically stmtod or 8ulcat«d, covered with (m epiderrais; bin^ with a few caMiaal 
teeth, and a cartiLi-r pif in both Talree; lateral teeth, if preMnt, Bli'ifhtlr dero- 

lopetl, elongatiHl ; pallial iiue entire. 

There arc onljr » few genen ndhmUe te this fimiljr, tg Pronoe, J>li,eho»,ya, 
Anlhr.Hy,,, ;,nd CraMaiella, of oiiTv fl.e Ia<t is found living. I liave examined 

the auiiuai of Cr. radiaiu, Ciiem., which 1 dredgwl in 2.4foUiom8 near tin- i.la^.i 
Penang, and in the Singapoie harbour. Its enatomy agrci v. -l, ,. nf c. puichru 
given in Woodward's Manual. The similarity betweci rto ia very 

great, but there is no special posterior anal openini? in CrasaaMia ; tlic rectum 
curresfiomaboTe behind the posterior adductor, and the anus tei-miaate. litjely 
into the open space. Inxt the attachment of the two mantle margiae in thatnlaoe 
18 reiy s%ht indeed and considerably stronger where their sepa,v.!.rm h^ginn which 
eomqumda to the anal eommissttie in Attarle. Considering this dist mction in the 
orpni«»tion of the animal, and the important character of the pmeaee of an 
mten^ carUkge in the shell. I bdievc (hat there is sufficient reason to retain 
Gray a ebarificatiea of Ohi,«,ftff« ia « special fauuly. a. and A. Adama place 
iba genus m the Astasuds. ^ 

The former view is also supported by the ernlo.,Val history of the ^roup. We 
«e««.pa»t,vely only few specie, of C..s.ur.:.u.^ represented in L LoZ 
sf..ta. Th,:- sx.atest variety of forms ^n. to have exkL during th7c^^ 

st^rnXM:r";f°^ " ^••"^ p--^ rather;'"" 

^■■v^. ' ? T ite largest. It nearly reaches that of x-eccnt sieei; 
t'beri:ertha:^Jr"l4"" 

be.<..p,eie.,cnowntsasyetsLui; hi lo ':.''^7ZtT.;Z 
penod, wc must await the results of th« ezatiiiniiti«n ^ 

ftom snb-tropfcal and tropical seas. Muny-Mjt on record, aU 

triJ.l vr""'^? ' ^^^"^ p. 304) Shell sub 

trigonal,likcan.4#/arteor C'/^ffr-T wIMi q?ia.i>» „^ . ' »'iea sub- 

(vide Quenstedt. Jum n. Wl» « T = f«icrum strongly thickened 

possess two oai^inal Td Tn. , f ^ '^^"Sc of the left valve must 

Slides. If QucnstcdtTfi^ l«ir*/ ^ Goldfuss), a Inisic 

««««rk.. the hinge-teeth of the rightTal ' v^^tT^"'"" " *^ 

and should it l« pr„^ that flLX!ll -I . *^ "^^'^'"ble thase of a Cyprina; 

a part of the ^h^J^trSSJJ 1^'^ "^i''"'^ ^^^^^'^^ ^"^^ 
ipunentis aunated* the geneno name would hare to be 
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«aiuseU«d, nnd tbe Bpcdeg nftned to Cuprinn, with which tho shell porfeclH- agrees 
m forr.i. U was first descrilwd as Venumea, u.i.ler whioli uame Schlotheim made 
knoAvn a large number of fossU shells, externally resembilng FtfJtM (in the old 
senM «f the tern aod rather ftpplyin.!; to Cytherea, m resh-ictcd). 

•J Tb!chomya, Ag , 1912. (vide Pictet and Camp., Pal. Suisse. 4« 360) 
Shell ovatcly eloagatcd, moderately compressed, hojiks close togclhor pla'c.^ suh' 
anteriorly. «tirlhm ndiateir tibbed, anteriorly !?<>ncrally divaricately striated; 
hiu-T wall 1 !,:■ -,■ . luTging: cai-dinal '. etli In each valve, the postorior onM ^ 



c-ir,. _r.rod. >; .uuk u. 'he right valve, and the carUhige pit situated in front of flu-m- 
museuiar mipreMiuns eiongatdr oval, nther large; palKal line truncate post..* 
liorly. Tjitc, Tl. plana, Agr., (C-r.^aU-Hu TiohlnahVuw, d'Orb.). 

Tictet and Campicbe have pointed out the distinctions of this genus from 
CfamuMHi fhqr cbMlr Bole ihe exteraol diflbenees in the ornftmantation of the 
sLclls. I tit there is also a considorahle ditrerenco in the aritiugeui<-nt of the hinge- 
tectli. Tiie species of ritfckomifa as yet known are few, and most of them appwir to 
belong to 1 be crdiaeooin poriiod. Lyeett named no oditie sheU, Pt. Aga^izi, which 
I noticed under Jfi/oc/ianui (p. PA). 

BatUoeoHclut, Con., ISGS), (Am. Jouru. Conch., v, p. 47,) is noted as "Com. 
pressed, ineqailateral, ladkted} htngo inithont a distinct earduial pit. (7. Oueran. 
geri, d'Orbiguy; C. Bobinahlinf^ , trOrhigny." Such is tin .v ,^l^■v;"ul , !, u-ac. 
tcristic of one of Mr, Courad'-s wonderful ue»v general This almost amounts to 
an abuse, setting asido the disregard or neglect of the work of provious authors. 
The first species is a CraMatelln, and has no radiating ribs; the .<;( i nil is tin 
typo of Agassi*' Ptychom^ja. Wlint should be tlwught of Mt, Conrad's other 
genera of Ceaksa teludx, if they are ba«cd upon aimitnr principles ? 

3. AtUkoiii/a, Gahh, 1861., (Pal. Calif., i. p. 181). Shell nanw, compressed, 
posteriorly very elongated, anteriorly shortly rounded, beaks obtuwdy pointed; 
bjagtt irith two elon^tcd, somewhat diverging cardinal teeth in oa^ talvo ; a pit 
is seen postenor to them iu both valves, and judging from the rr-ncrnl resemblance 
of tlie shell to Craaaatella, it is probably destined to receive a cartilage. Typo, 
A. cuUriformis, Gabb, from erefnccous deposits of California, 

4. Crat9<t(ella, Lam., 17W. Sliell elongalely ovtvl, compressed, or moderately 
tumid, inequilateral, posteriorly i,'ciierally somewhat lu-odiiced, beaks close toge- 
ther; liingc with two antorior elongated canliual t.«cth in each valve, thoosrtflago 
pitpoateriiortotheinj a posterior sub-lateral tooth parallel to the hinge margin in 
the right valve, it fits into a con-csponding marginal gi*oovc of the other valve, a 
more or less distinct elongated tooth lioiiig situated below it; the right valve nsuaJJy 
also has a minute anterior lateral tooth and the left a corresponding small pit ; 
musenlar impressions roondly oval, postt^-ior, as usually, larger than the anterior, 
and both are nioderately excavated. 

There are two somewhat distinot forms included iu this genus. Alt the 
eretaceons and many eocene spcoiea hare a rather high sub-triangular form, two 
luge itMng^j divergios cardbial teetb in the loft valve, the posterior tooth 
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liciii^ directed backtrards, the caililnijc pit posterior to it nmll waA-mrj oblique, 
tlio posterior lateral tooth also amall in the loft, and almost obsolete in tlie 
right \alvc; the lunula is (ku ply cxcaratcd. The cretaceous Cramatrlla macrO' 
doiita. Sow., may be coasidered as the typo of this section. Bpshayo.s (I'aiis 
fosdb) figures several oooene apeciea. I do not know whether any of the recent 
species show a similarly stn>iig divei-goncc of the hiage-te«th, but their form k 
fully ropivseulcd by such species as C. kiugkoUt, Lara. 

MiKt of the reoent and many of the tertiary species of Crastalella h»T« the 
oartilago pit rather large and almost pcrpcndicidar below the beaks, the cardinal 
tooth adjoiuiug the pit in the left valve b«iug smaller thaii the antbrior tooth, wltile 
the rwerae ia the erne in fbo older qweiei just painted mt The Iwiula b 
also only slightly or lirmlly at all excavated. I w.-is fir-st inflinerl to prnpose for tlie 
older lonns a sepai-atc namOt but I ilud among the eocend species so mauy middle 
forms that it irould be impoadble to define the diririon with any anffielent ueeaney. 

'>{)■. Conrad scenw to have sclfl'-il t!if qurs'J Hi ^rry inp-dlv ; lio pro]>osos for 
d'Orbigny's Crata. VmdimteHaiii \nou ViudicmeHtitJ, which is of the same type as 
ntaeroikmltt, the nev generic name Paeiytiarat. I cannot see, as abeady stated, 
SoBElcient ground for tliis generic distinction, though the separation may suit 
Mr. Conrad's views better than those of any other conchologist, (sec Am, Joum. 
Conoh., T, p. 17 ). Another oretaoeoiis form -was called (ibid. p. iSj by the same 
author Scambiila ; its typo is S. perplana, being in every respect similar to the 
recant Crattatelta raduUa, of which I have noted the desoriptUm of the animaL 

hm or cBSTAcmvn .si'KciEfi. 
Piyeiowya (we Pjet, sod Camp., Bwase, 4"« scr., S""" part., j>. 357). 

l-'*!. — /V. /ioJ>iua^*fiira,^ frffrm^'inif ;in(l m^'icftmifHth, 

4^ — ^andma apUaivu, Dec hay es, (Mem. Sa«. (HiA,, v, |i. 4, pi. 3, fig. 7; CnmaMla idem, 
d'Orb;)j CM hsirdij be « Fiftia^} tbcn » m pvtwnlftr reasra to be givce vky it maU aat b» 

a famlon, hot H may p«wsililj l>e an Aiil/xmya, or |>frlm|i§ a liemondia ( T/tlOOMD.a ). 

S. — CmualMa Cafnuttiaiia, d'Orb., (Pul. fraii;. cKt., iii, p. 74, &C,) \» au AHtkosga. 

f>-1 aaSta, d'Orh., ap., and fi. Mtu/Uaam, Karstan, an ikom N«w Oiaaada aad 

Cohuuliia. 

9,—jMiaaifa eulM/brmit, 6 abb, aw p. tflS. 

CrattatMlii [fvc Pii'l. and Camp., 1. cit., p. 3I8). 

9-12. — C. Satoaati, Bttiaadiaaa, litiaaa, and iaamata an all imperfeetly launro. 
IS.— C GalUenari woald rather ae«m to be a Pfyeioatj/a than a CratiaUlla. 

I4"i0. — Cramiiiletla Gnertuffcri, ( J'/yi-i'iupi ), Ligcnennit, riatlinncuiit, (%'ide Giieranger, 
Allium p:i]oout. <1« la SortJiB, J8d7, pL xvi,) tH^iUotulu, Xgiiaii, maeradauta, Atitiriaea, 
M'irrvlitaa, oriiralaria, GatU^nriatkUit, Ifarmmiama, Ihtfraa^i, «mMM,t ragaia, Batfattkaa, 
tatliea, fiaatUkUa. 

VL—C takaiformit, Muller, (Pet. Aach. Kt«.iJtl'. SuinJ., ISiS, p. 13, pi. vii, fig. 15,) H 
a tadiar elengated Ibna, and nagr bdoog to JtMaafa. 

• >U» Cmu. a,mpi;n,fa,ta^ (qnvl. Sma, Q*A. Sm, Idad»18IIT,ii]iL p. ISOJ ftnaAeeMaM 

t CsaralMat AlU, yOa Tlf^iiiam,'So. UN), UC. 
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32 -C Co4i, Mm. fttrgt Ajtita d» I'EqMgiie, \m, p. IW, ii wgtmMj a 

SAj-C. tnmeaia, Pwoh, {Polet.a m, p. 77, i>l. S, fiy. 3, and Elekvald Ictk nml. " 
10 Kw., pb 65SJ rram vUto AtXk. 

M.— C taurUa, EichwaU, il)id., p. CSS, pi. fiff. 6. 

35.— 0<i*M/c//,i for«/ii, Eich., iLi<L p. 640, figurej 1,y Keyscrling PL>t.H.lion»-ri'i5e, pi. If, 
)!<r«- 23-2 1, Ei'mply under the generic nuiiv of CnuutMU, ia «iip||aiBd bf £icli«iild to Iw mOM 
proliuVIv a iRocomien tiiiui a juntasic Epeei<-s ; tilM fbnu of fhe iheU does not tgi» with a 
OmMtUelUi it may latlier b« a spMiea of Barexia (ciib-fam. TAPOtttM ), or |iailw|ia lou* Ibm 
of tin MilKfiunOy eumrjt (p. 113) «r rviiaiLnr^ (p. sg). 

■->6-t0.— C.;;Ka<7/.7, TevouiUutii, San^eti, PiHtU, and Zhvraaa* ON dturibid by Coqa«Bd IB 
his Palcont. do hi Prov. Conslantinc, (Al|feiria). 

11-52.— f. AhbatacHsis, CHH>'ala, iMfMWWtW, Kcatmit, lin/ea, liuMla, }UnniaH(ieni», fanut», 

fUn/uu, sM^mi, Oummtm. mI mAm aie aicoidad by Meek in Caaack'liBt of cntaeeoM fimib 
«r Nwlili AaDeriea, (SaUta, Ifiie. Gdl,, Nq. 1T7, IW*, p. II). 

64.67.— C. fraHdit, eompaetti, UvMana are uotiicd from Califomin \>j fJiihh (Pul. Calif., ii, 
p. Mi), In aijdition lo llienc I may mention from Conrad's low<>r eocene (? iwtii«goi') W« 
C, CtprkraalitM and palmitla (Siiiitli«. Misc. Coll., No. 200, 18Cfl, p. 5). 

6S.59. — C. pfrliiia a \i\ planata of Conrad., (Aai. Journ. Conch., ii, p. 10*J firat noted from 
tertiaty mk« are «uW. eutly (Am. Joiirn. Qmah., i», p. *70J abilcd to ba vHHaeeaam. 

60.— C jrr»r«. Cod , An. Joum. Conoh., t, p. 48, b described from Ctgiw^lci, Keir 9«tmf. 

tX^i—OfmaMbtft-T/ttm*, (SecmMa, id.. Con.), ibidem, p. iH, k noted hem Haddpaadd. 

6:2.03.— C. JIMlit, rraaa, aiid C ifyritt. Coil, {Wibt. Nat JabnahiAa, zdii, p, SH^ an 
from Palestine. 

G l.— C. ZuiellUiui, n. qfu, end ft — w iiwriiii, 8««., ooaor Jn tlM i^panasal bad* of oorSratk 
Indian arctaotona dcf««*t<. 

CllASSATELLA, Lam., 1799, (sec p. 293). 
1. CRASSATEJLLA UACBODCRfTA, S&W., sp., PI. Y, Figs. 12-1^ 

18S3. Atfarlt mmicmff, 8«w, Tna*., CI«oL 8q«.. T.anil<in, iH, p. 417, pi. 3is fl);. 8. 

IWiS. C'rana/ttla ijrm, ZiUi'l, Dcnlucli. Akiul- Wen, xniir, i>l. ii, f. IM),— <Tt« •jiv/nimii, 

Cr, tetta eloHjfotO'trigomta, i»<equUaterali, mlice breeiter rotuudata, jiosdce 
bmffhre et obttque tnmeata, marffine tviumtomiH temitr intmaiato, posUe» deiUtit 

marif. iufrrio.r pfwUcr ^flr.ri'osc ci<i':-nfo !ii:i/r!u:-f:t, iimdn-al'' hif.'itd. cririiia obtiua ab 
nmbmibus ad mafffiiiem poHtcro-inJeriorem maxime producium decitrrente; lunula 
unaque pr^kii^ prim» imiore pum aUer» ted laHoret ai^perfieU «• ^eaauHU 
bus jiiiiioi'ibiis sriiitu'i- ({,,1 eitlr'icecodnlala, in adtittia atil eequaliler craiise coshifnfn, — 
ootluUt m dcctivilaie 2>osttca oLiolclu fear, aulcffera auctore Zittnl), — aitl matuh' 
tMat»i eordhte devtStim tMbuB Oanimab'&iw m itiraqtte valaa Hfiasa carlilaglnigero 
profunda ifintructo, deiiUbus aiilcrioribm mtiUo fort'wribua qnam po9terioribiu,ommmt 
compre«aia ; dentiiua laleralibus anlicis parcis, deiUe poalko laterati in vaha mtBira 
MuBO, ao»g^'i» 9, de)etr« fare eb»tetoi mafyiw Mmw 

lMSMi«r«bc]l'i iUhdgUs 0«i-MO 

Thleknaa > <• — ••• OO-O*! 

Hie iKi'sistcncy with which the two forms, one strongly concentrically sul- 

oatod and Uie other only finely atxiated, ocenr togetlieris ntj remarkable ; jMauiges 
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from one to the otlicr can, however, be traced iu India as wdl as in Europe. 
The form of the sbell and its tliicknesa is subject to a great deiU of Tanatiou, as 
may be seen by a comparison of our flgurea, and aitill more thoe» giTen "by ZitteL 
The strongly sulcated form is designated by Zitttcl as var. iiilc[f"ra. I can sec 
BO difFereuJo in his figuies Iwlween the hinge of this variety and that of the 
^ical form; we possess three left valves of the former firam Sonthem India, and 
one left and two right ones of the latter. Comparing these together the hinge 
aren r.f mr. ankifera is l.i.'hcr, Hie teeth longer, and the lunula deeper than in 
the three specimens of the typical form ; but as the sheila do not diflinr in. any 
oChflr feapeet, I am inclined to ngacd vtth Zlttel tlie wriatiou to be vifhiii 
the limit of specific cbarnctfr. 

IioeiUitif, — Near Arrialoor, in grey soft sandstone ; not common. 

Jbntttt/toit.— Arrialoor grot^ 

3. Cbmbmbua Zhtkuaha, StettcKk»t II. V, Kgs. 16*19. 

Of. tetkt ciinfii/onnc elongata, intcquikderaU, ttmidi, oJ marffinem lumlarem 
emargiHatOt tatike breoUer rotumlata, pottiee aiteHuala, aub-caudata el oblique 
truneatOt eatina acuta ab tmbonibtu ad fermimtionem poslero4nJMorem decurrente 
iiiMnieta, eoaeentrice costuMa, costulis in ivffMuc umbonali crassis, peripheriam tersut 
tfttuhribus, co)ifertis, poattce fere omniiio obmleti» ; lunula eloHff a (o ot>ali, profunda, 
la'cigala, margine acuta circunucripla ; area loityiore, angusta etiamque profuuda. 
OaftBlte deiUibug cardinatUjus anlerioribiw in ulraqite valca et fossa carUUtginigefa 
pmliCfi mediocriler excatala imtruoto, dente antico in vili-a ili-.tirn laterali approxi- 
utaio, posiieo feiv omniuo ubtoleloi ia ealea ainialra deut^ iaterali aniico parculo, 

Hriuhl of ^U^n I il* ItHgth ... ... ... ... 074 

Thk:luiCr« „ : „ ... ... ... Ufll 

Xhe ornamentation of this speoies i% as likewise its peculiar pholadoid form, 
very ehacaoteristio, Btron^y raeaUing liie {Mlaxnoic aheUs which have been called 
Sedgv^Mu. Near tho umbones the concentric riba are atrong and angular, as in 
moat species of G<mtdia, to which the species, when young, bears a great resem- 
blance; on the greater conTexity of the sides of the shell the ribs gradually 
decrease in thickness, but increase in number; they remain tolerably distiju t m\ the 
anterior part of the shell, on the posterior they, however, BOOn disappear altogether, 
and arc replaced by mere fine striaB of growtli, 

Locaiiiij. — Kinnyoor, In white Umeatonei not oommon. 

loma^. — Arrialoor gionp. 
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VII. Oid«F.-^uniOHAOBA. 

I ^ym class in this order aU the fre.h-water Pclccvpoda which TO generaHy 
known under U»e name of Unio, beddw thoBe few rcmarkahle. partially adheren' 
.peek., «IM ^keria, »ul {fe dU«,. aH tfee shells ngroc with 'eaeh othe^ 
• m nrnny impor'.nt c^.nr.ctn., Ihey heing aluajs covered witU an oUrPOeoo. 
m^e or less thickened epidermis. pe«ly inside, with an external, or partially suh- 
interniil ligament, irith two ttu«ml» wnn (only in mUttria the anterior becomes 
obsolete wKli arh n-inf <1 lur A, and an entire palJial sinus. Genonlly there is a small 
suppleraentarv luuscular scar behind or belo«r the anterior oii«^ and sometimes 
partmlly confluent with it; {( b pvodnced by a partiouLir rnuade which I shall 
deseribc .n the Vyr^yrry^. The hinge has either n„ (. .ih at all. or only a set of 
anterior teeth, oi thmv are anterior and posterior teeth present. These hinse-tceth 
are aUvays of a peculiar conafanetlMi, ud I think the term "hitenil teoth," as used 
by Jeffreys in his British Conrb-.locry (vol. i, p. 2S,) is more correctly appUcable to 
tham than the term cardinal, n liieh generally is reserved only for the anterior 
taefh. Them is, however, a free interspaoa in the pfauje of the tnie eardinala to bo 
observed betwoea the two scries of teeth, nnd roncoquently tlie anterior teeth an' 
quite equiralent to the posterior, and botli siiould bo ssiMed laterals. Ihis espe- 
cially becomes apparent ^vU, u v. r rn„ipnrc forms li&e GniaKa and aunilar geaera. 

The animab of the UNIONACEA mostly me rlr.coiy alii, ,! t., th,«e of the 
AaTAxrzDM. AH haTO a widely disunited mauii,., but some possess n sbgle anal 
oiK-ning, this form including apparently the typical section; other* are said to 
jiossess two siphonal openings, and again some other cxt4>rnally allied forms have 
no special siphonal openings. Thus we ttud a repetition of the same variations 
^vlii, h 1 1 oticed in the LVC'INA CEA regai-ding this point. There M« two pairs of 
gills aud two of palps in all genera; the foot is generally aub-tr^raal, 
shaped, mrcly elongated and thiclcened at the end. 

Following II. and A. Adams' anangcmcnt in this group of Pflceypoda, I shall 
retain liia two fjuailies Ustosit^M and Mvtrudm; in the first the anininl possessing 
only one, fn the second two riphons. If this disthietioii in the animals exists the 
elassifiL;i'!i .ii has gowl ground, whatever astouishin^'ly absurd Dcshayes imiy And 
in it ; but I do not wish to be answerable for it, as I had no opportunity to examine 
any of the aaintals of the second laiiiily. Besides these two I ahoU tnat in thb 
order also the ^raxmnoM. Only the fltst AimUy hos as yet some pnlvoBtologieal 
importauoo for us. 

XXX. Fiim>ifi,— ryroNTT)-R. 

I take as an example of the oi-gani^atiou ol' this, lamil,! tlie I'ulioiring dcscrip- 
tiou from two of our comni(m Hengal species, U. iiuiryinalin, I^ara., and U. cttm^ 
leutt Lea. Body oval, with a lai-ge ktoraUy compressed foot, obtusely sharpened 
at the rtlgc and more or less produced in front, strpngly extensible, m.intle entin?, 
disunited all round with only a small anal opening, iK-ing sejtarated by a very 
thin commiasiue iima tlie {"boitnt poEtioa; the edges of the latter are sttongly 
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ciliated, those of the anal opening are slightly cxtcnfiible^ and finely ciliated; 
ialjial palps two or. each side, long (alwut i, or slightly less thfllk tlie body), very 
narrow, aud linear in front and united above the mantle, broader end sub-trian- 
gakt poaderiorly, uttAchcd along the dorsal lino only, but free witli (Im binder 
pnrtion?; nun pnir of t;i < .ich side, the outer smaller than the inner, lK)th 

entirely free, only attaciied along the upper or dorsal line, and in continuation 
of this aitaobnieiit Uea tlie commissure which separates the exlulant opening 
fr.int thr inlinlant region ; the length of the gills is about equal to ^ih the 
length of the body, or it is somctvliat less. Each gill consists of a large 
number of fillets, wbich «e of two Idnda, longitudioel end bamtme. On the 
upper jinrtlnn of flm frills '.lic first are stronger, l>eing nt mndrrnir' diKtnnci's, inter- 
sected by vertical gi-oovcs ; towards the edges of the gills the fine transvei-se striation 
becomes the more dietinet one. Betmctilo muaeleB atron^; a thin muaole origi- 
nates at the anterior mil uf fl.c i:\U-~. ci'iiiiiiHcs aTili iiurly, liocoming at the same 
time thicker, and terminates at the anterior pai-t of the palps; it is with the lower 
edge partially united to the anterior muBCuUr impresnon, and it is the muscle which 
produces tlie supplementary small sear generally situated beliind the large anterior 
ime^ and is occasionally more or less confluent with it This supplemental^ moede 
apppan to have the object of poducing a harmonious movement In the gills wifli 
till' ]!:.'.]is. TliC viscenl carily did not oilV-r any peculiarity; tlie roctum lies, 08 
usually, along the upper posterior edge and terminates in the cxbalaut opening. 
The jMsterior lower portion of the bo<ly was in two specimens entirely filled with 
undeveloped eggs. 

Tli'-i I'. scription of the animal seems witli very slight alterations to apply 
to all tlie typical species of vxioyiSiS of II. and A. Adams, but in the American 
genus Mycctopua the authors note some Tcsy marked difllntenfleB. It ironld appear 
from their descriptiiin thnt tli< is; no separate anal opening, as is, for instance, 
the case in Cra»»atcliu ; the outer branchio: arc said to be outirely grown together. 
The ibot is very long and qrlindiical with a thidkeiied knob at (lie end. It is 
evidently intended for boring in mud, similar to tbe ^nroc Dr;i'nn in thf .S" -i 
which use it by extending the thickened end into a point, then twist it roimd 
with afbrwar^ pressure, thus making a hoQow as if executed with a borar, then 
expanding tbe end of fhc font Trith force, sn n^; to c:ivo it pmjjr ]■ ]\,M in tbo 
botlow ■ made, after which the foot itself is contracted, and the whole animal 
advaneee in tbe direction where the hollow was made. I have Httie donbt that 
fill ir:;,-. >>->)-,) Mill till''! allies tisij their club-shaped ff.iii in a siniilar manner. Tlie 
Vnioii-es use their foot more for digging or making supei-ficial furrows, forcing the 
remoTsl of the mod by lateral pressure. ConaideriDg fbo above noted diflerenoee 
which are unquestionably very important, H. and A. A-dams pmpose for that genUS 
a special sub-family, Mrc£Topj.\je. 

* In ron«< of ihf •Il.^rflnpnIl «l f. marninttUi 1 fnunj (in Jane) (fn U«> gilla & iwir of • ftiy MBUtkaU* pwiailb 
^(i-iiritioii/, tHVxit'itis (u tlitf orii<-r O'lttjH'iia. rnrnititing m totm Ito<l*t, bat JMUOtiBy Only t«* toM b 

fnmt. Ii)aUtakointwlyap|iortuiUjiir<>Mcdd1iiiwthMcii|i|m 
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The sheila of the UjtuuKBM Mie eztmnely wubto m to fonn nnd tUeknegs; 

all stii^'es from ovately romiflcd into ovate and Tincaily clonffattHl, or rec(,nin;nlar 
and tiapczoulftl shapes, ai-e to bo met with. The solidity of sheila vatiea fiqaaUr 
as the size, and often depends upon Uie chnmetw of the locality- irhen tho animah 
live. The hinge has either an anterior and one posterior tooth in eaeh valve, or 
only the anterior arc present, or both arc absent j tho ligameat is moderately 
strong and anitpratad by fulcra ; muscular impreasioiu two. 

Aa Mpuds gaogmphioal distribution tho Uyiosmp. arc world-wide ; thev are 
ahlUMt everywhera present where permanent frMli-watcr poola or rivers occur 
though they are to be met witli in ^atcsl numbers and A-ariety in the American, 
especiaUy North Amerioan, rirera. There the leoent species fonn quite » coutrsist 
to the nni^nifloantly entail number of tertiary fyrau as yet on i-ccord. But also 
in otliei- cDiunii.'s fossil I'ltioai'a arc a grreat rarity, for true freah-water deposits do 
not appear to have boon reiy eztonaire in any of the fbimer geological forma- 
tiona. fiuteni Europe ma dnring the latter part of the miwrene periwl (" Snr- 
matisohc StutTe") inliabited by a comparatively ki^c numl>er of Unionet, some of 
which greatly resemble Ifortb American tyj)e» (see H6rne»' f oss. MoUnitken dea 
Wicoier Beefcnu, vol. ii). Frooi the Oennan miocnne and oKgocsene deposita only 
reiy few are Icu v.vti, .ni.l India, durins; the Siv.-ilit^ licp ..its, was also i)cople<l 
only with a small nnniber of speoios. from the eocene dc^Hmts of the Paris 
tiftria Deahayea deteribea only five speeiea. Of cictaeeoua Anna I may say ttteie 
ar«^ only tn-o ivith snlficipnl fertnhi'y Iciiowr; fnora Europe; two arc doubtful, button 
supposed new fonub Imvc luieiy been added from North America (New Jeiaey). 

Ibe flnt ^icnl forms of l7»«o »ppear in Am ao-ealled 'Wiealdan depoaitB of 
North Germany and Euff land ; the forms partially represent trie r., ,'?, partially 
Margaritana. From the carboniferous beds I add two genera, but it yet remains 
to be piOTDd that their chissillcation in tliia plaoe is correct. 

The generic divisions uliich I adopt here are mostly those recorded by H. and 
A. Adams. These genera are nnquestionably as go<id as any otliere v liieli liave 
bcon propoeed in other families, but I do not enter into tlic sub-generic divisions, 
there being no occasion to discuss those details liere. I do not tee any licnt fit 
in ai-paing the 1,'roat unity of the genua Unw, for Besbayes aecnu to have 
exhausted the subject, though, as the residt of all his arguments, be at last finds it 
necessary to desoiifae two of the Paris species as Anodoata and three as UnioJ 
Deshayes places also CardmUt, Ag., in the present fiimilj, but I do not think 
that there «»u bo much difference in the opinions of other conc'i<ili>Lri-rs regard- 
ing tho chiasificntion of tliis genua, £x it agrees in all essential chaiacters with 
tb« .<<a!.Mi7.Biia, irkare it baa been leoorded. 

a. S>ii-/a«>i'f,—V2fI0XJA'A\ 
1. Otrbmicoln, M'Coy, 1855, (Brit. PaL lUldca and Fois., p. 614). Shell 
clniimueil, solid, with moderately tumrsccnf, not eroded, beaks, somewhat impressed 
in front of them; ligament strong external i surface coucentrically striated; 

4i> 
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binge with oae TVtJ ffaidk cardinal tooth in the right valve, extending poitariiulf, 

witli rir.o long anterior and nuc Ion;: pnsti i ii/i latf^ral tooth ; muscular scars ont' 
on cither side, euch sunuoojilod by a (jmuU accessory impression; tyjic, Curb. 
iieuUt, Sow. 

This would appear to be the oldest form of nV/O.VJf CEA ; the lateral teeth 
of tlie right valvo (tko only otio as yet upon rocord) closely resemble thuso of 
Vnio, but the ineaeiice of a large aepwnte widiiwl tootli makcft {his oltadSaMim 
somewhat doubtful, for nil 'he Eri^nn-n of this ortlcr «pem to possess only cmc kind of 
binge^teeth, may they be called either cardinal or h\teml teeth. Aiiotiicr diitcreno* 
teste ia the email impmaBionB above the mmeular eesn, a ehafaoter iriiioh h 
very o. itnmonly met with in specie's of thi^ Asr.iTiTiD.i: ( Cordhnn, Asiarte, &c.), 
but not iu aay g«nusbelougiug to the present order. However, as thcso fossil shells 
bavo not ae yet been satisfifiotoiilr enttiined* the yraaeittl ehaaifioation may be 
equally ii-r.i-i-t as any otlicr T cuulil su;;r;e-^. I have no good siiccimrns for 
examiuation, and con, thcrol'orc, add nothing to the characteristic as at present 
recorded. H'Ooy aajs that tiieie are aboot tvtmty $peoies In Urn ooal-measnres 

" r.-=o<'iri'cil r.vcliisivcly with fresh-water and terrestrial roinains." Cfrtainly tlieri' 
con no reasonable doubt bo eatertaiiiGd why the irc&U-watcrs should not have 
been populated during the tuna of the carbonifevoitB depouta vith VkiomM irben 
other mui h higher oTgnniaed ODjnialB livad in Oumt and otbea on the 
smTouuding dry land. 

In external appeaTsaoe Ouriuiitola greatly xeumblei AnthmeeriOt wbioh I 
may also have classed hero but Sac leaaone irbMdi trill he fimnd stated in the fimwly 
Sjjac^ruut (see p. 86). 

2. JVjwwraio, Oonrad, 1867, (Am. Jonm. Conoh., iii, p. 10). SheD orate} 
hinge in the left valve with two cardinal teeth, the anterior oompfeas^, angula»» 
oblique, "Vith on anterior pit; tlie posterior broad, smooth, convex, trianguhiT. 
aitnnled under the beak snd directed posteriorly, emnrginated at its end ; no lateral 
teefh» Buscnlar impressions situated near the cardinal line ; tjrpe, P. eeiiMeeMl. 
Con., from carboniferous beds in Kansas, Nnrtti America. 

This genus, Conrad says, bcai-s the sumo relation to Carboiiicoia that Marga- 
ritana bcai-a to Fttjo. The teeth certainly have in this case the fozm Oif troe wt- 
dioala, for they arc very close to each othrr lu l nv tho beak, but there nro no ntlmr 
teett In the hinge, and the anterior muscular scar is ^uito atyacent to the anterim- 
oriltTml . Thero is, therefore, less objectiun against the eksfiifleatku of this genua 
in the present family, than has been stated in the prcrinn? case. 

8. Vnh, I'hilippsson, 178S. Shell generally ovatcly elongated, souetiiues 
sab-trigonal or rectangular, moderately tumid and of rather solid strnotaue; ante- 
rkw MngB>tooth double or of im nulav shap.?, the lamella being either simple or 
mote or less corrugated and denti . ulaiwl; posterior tooth elongated, single in the 
right, double iu the left valve ; type. V, j^otanm, Linn. 

The desu-ability of cla'-iryinE? t,1if> vfry rmmrrnu^ rnrfnt «pr^des of V'ih in 
■dh-diriuons or sections, and the difUculty expenenccd in doing this, has been 



Digitized. b.j. 



OF SOUTHSKN INDIA. 301 

m otU^n made an object of complaint hj coudiologirti Uutt I do not need 
to repeat it hare. JJono of the Bub^irisions as yet suggested can bo called 
sAlicEMdOiy, end I «n cnubaiaed to say tbat the attempts t<} make them 
m arc not likely to be xciy 8ucccs«ful. The sub-divisions, if they mm to 
beof aay uae and coureaienee for the grouping of these shells, must principally 
lie baaed upon the mere eztemal finm or shape, and the general modiflcatiou 
of the hingc-tectU as depoi. L ,.t on that form. The form, or rather the pod. 
tioa of the supplementary anterior muscular soar, socms in some groupa to 
reauin tolerabfy oooatast H. and A. Adama (Oenen ii, p. 490.) recognise the 
following sub-genciu— .BarM>«/a, Raf., Naidea, Swaius., Ofmvaria, llaf, NiSa, 
Swains., Myridella, Swains., LatHptilit, Raf., CaHtAyria, Svaias, Irkka, Swaina., 
Sotumdmria, Baf., QuairtUa, Baf., Dt/Oodtm, Spiz, l^uumia, Ag., fUigiodtm (I. dt. 
p. 051), ar.d 3f-tr'piern: Rnf. Conrafl qiintcs from the eocene dtpo^its o( Sonh 
America, a siulj-genus L'nimncrta tvide Smitlis. Miso. ColL, No. 200, 18Gtt, p. 5), 
A peculiar fossU form will also be indioated in tiie liat of eretaoeoaa apeoiea. 

4. Margarilana* Schnhra., 1S17. SIipII oblong, mwlcrately compressed; 
bingo with a single erect tubcrcului uuterior (cardinal) tooth in the right yalve, 
double iu the left, the aatevior half being smaller than the poaterior, whlob i« often 
denticulated or slightly rugose, but all the teeth are covrrerl with enamel like 
the rest of the interior of the shell ; posterior hinge-teeth more or less obsolete. 
Type, M. mart/arilifsm. Linn. 

H, and A. Adama regard the following as sub-genera of the above: — Alas- 
modonia. Say, C ^ = MatmodonJ, CmnplanartH, Swains, and Swains., 
( = Cclceola, Swains, non Lam.). Margaritona differs from TJnio by the want of 
the posterior binge-teeth ; they am not developed in any of the known spcciea, and 
tf bldfoated it is only by a peoo&r fliiekening of the liitigo margin, very distinet 
from what i.s seen in Unto proper. 

e. Monoeoudglaa, d'Orbu, 1835. Shell sub-rotundate or oblong, hinge-teeth 
repreaented by one anterior tooth in eaoh TolTe, the one in the right valve behigf 
under or posterior to the beak, the other in the L-f: y;;lvu .mil l lor to It ; tbo teeth 
ate elongated in the direction of the binge mai'gin. aud the region in front of the 
beaks is bent in and partially fllkd with the lament, posterior teeth obsolete; fype^ 
M. Ihtraquuyatut, d'Orb. 

Amerioau oonchologists have certainly not shown less anxiety iu the discovery 
of new genem and speeies in the Indian regtona, than tb^y do in tluir own 

country. 

5 a. Gould, in ISU, so^ested for some Burmese and Malayan species the 
name PteudoOm, of whieb hia Ps. .Brfwiaiaii w, — bearly diatinguishablQ from 
Moiiocondylica Piynetisis, Antlmny, (Am. .Tourn. Conch., 1SG3, i, 205, non 
FeguemU, Anthony, also iiom Jim-mah)— is a typical species. In this and oUier 
alHfid fonaa the teeth are ^te of the aaoa peonliar cdianeter. belag mam or 

* I do not dilak Itel MeUMhehV nsimi n<ipliia \ms mtj vlaim o( pn'orKr Wfurc JfaiyanllMi I lo sat lod 
tlm it pMWwril niij rfitriiitill iil0ilfl nlin "-Tf — tatbir auw. 
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Ics* parallel to the binge nuugin. as in the South American Motwcondnlcere. But 
the hiuse-tooth of the rigbt Trive fits into on emwfgiiwitkm aituated in froat of 
tl.e ber.k <.i ti.e left valve, while the tooth itsolf of this latter valve is helou- 
thehrak.* In typical MonoeondyUea, as chmactcrized by d'Orhigny, the tooth 
ot the right valTB catches Twbind that of tlie left, but d'Orbiguy adds, the 
reverse is oceasionaUv the ease. I have unfortunately no .rnV. of South Amenean 
Mouocoml>,lceii!iacom^,hxit if thia bo really the case, 1 caimot sccuiAvhich 
characters ^aeudod9»i should dMfer from Mmweomkfta; e«o^ porl»i» that tto 
Burmese and lEpl^an species composing it are more of a trqiesodd thtta NUOded 

•hap^ and an more oomprewed than the American forms. 

5 b. For another BttrmeBo spccfea. doMtibed by Anthony in Am. Joum. 
Omdi.. i, p. 2()o, as Moiioc. o-cbrktrialn, Conrad proposed (ibid. p. 233) the 
name Trhjonodon. The hinge of this speoi«» has in the right valve an erect 
aUnost verlieally or obliciuely elongated tooth fitting into a divided tooth of the 
left toItc, tlic posterior portion of the left liuin- much lai-'or^ tlwn the 

anterior. Tiie hiiii;o is perfectly tbe same as in 3lo>ioc. (or PsemlodoiiJ Huphratica, 
Bourg., from Syria and America, and I cannot perceive any difference between 
it and Mm-ijanluna. I have also examined the animal of the sr erilled 3lotwc. 
crebrUlriitla, and I find there is no diffierence between it and the last genus, as I 
had already occasion to state. 

5 c. For nil itiM r species again, Xonoo. Marcllneiigi*. Lea, from tic Pvirer 
Tigris, Conradproposed, 18C5, the gmierio name Leguminaia (Am. Jorn'o. Couch., i, 
p. 233). Conrad says that it "hoa an outlino approaching Marg. nutrgaritifera, 
being medially contracted and of an ohkmg and le^minous shape. The cardinal 
tooth is pyramidal and jecurved, wholly unlike the transverse compressed tooth of 
Psemlodoii." I received a specimen from the River Tigris tbrongh Mr. O. UToTill, 
and this well agi-ecs with Mr. Conrad's account. In andtlu i vpei inu !i in 
Mr. Nevill's collection from the same locality the tooth is somewhat less pxomiucut, 
and in both e.xtix-mcly like, or I should rather say identical with, that of 
JU<(rguril(J>ia. 

Lan,i' series of all these shells in different stages of growth must be examined, 
for there is no doubt that they gradually pass one into the other, andoomnect 
Marfftaitaim with UWft Oertaillly nothing can he more unnatural than creating 
new genci-io groups upon the examination of single shells, — particularly among 
such most vjuiable forms as the fresh-water UsioyiUM are known to be,— tmd then 
attempting to BBsiraiiate the various species to the imaginary charaetetistica. It la 
just the contrary way, we have to take in a natu- ;i1 <1 ossification. 

6. Oouhlcii, Conrad, 1857, (PrtKS. Acad, ^■at. Sc., Phil., p. 105). Shell 
"dongatcd, hinge furnished with a short, obtnso cardinal tooth, fitting into a 
ootRsponding depresnon in the oardinal plate ; tooth obsolete in the left valrei 
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nnt«rior nni.rnlnr impressions vM rn„n„,,..t. lo«-or acc«u«orv i.npressi ms r,,,noate 
the mwldie OI the huge impression;" ijiK. AnodotUa femimttit, Gould, from 
North America. 

I do not know w(,^-th»r this form Is sum. :, nfly distinct from Anodonla, for 
even in some of tlw well marked Europcsui speciesi thcra is « rodimeat of & tooth 
below the I>e3k of the left valre. 

7. Jlarbo?:* Ilumpli., 1797. Shell mol .a^ ly compve^s.,!. tbin, with the 
posterior dorsal margins generally iomowliat extended wiug-liko, binge with a 
single linear tootli eztendiBg tbraagh the whole Utiga nuugin, ncrf:mtemipted below 
the faesks, in other respects not differing from TJiiio : type, B. plie.ata, Humph. 

8. Anodouia,\ Cuv., 17J)S. SheU clougat«Ml, Bioderatdjr inflated, or sub- 
. trapexoidal and then generally more oompreMMl; hinge -wilhoat teeth, Hme- 

times with a small sabH>lHolete lamina under the beak of the leftTnlvej tjpe, 
A, cygnea. Linn. 

H. and A. Adama quote ^^mf^puOu, Lea, XraipnwwpAa, and PoAdw-jc o{ 
iwaineon as snlvgiODera. 

0. BgrnmuOtmUt, d'Orb., 1846. Shell elongaJclv rounded, inequilateral, thin, 
Ixjoks sub-anterior, modemlely tumescent, hinge e<lent ulcus. H. and A. Adams 
gire a description of the anterior hinge-teeth as being double in 1>nt"i mlvps rmd tin' 
poatarior lather dougated; it would appear Umt the reference liad \mm uken from 
Unto ^tunmetaAt, 1m, hot not from the trne type B, FwtmMtk, d'Orh. 

I haro alnadjr netieed the einamatanioea under which this Bub-JhrnUy is 
here retained. 

10. Mi/cetopug, d'Orb., 1835. Shell much elongated; distinctly gapijig in 
ttmai and somewhat less behiinl, su!i<'>|.k lateral or inequilateral, the antaiior 
portion Iwing the shorter one; hinge cilontulous; type, M. soleiti/ormu, d'Orb. 

10 a. The typical speiMi'S arc from South America. Very few are known 
from other countries, llanlcy in lleere's Conch. Icon., vol. xvi, refers 
to it ako Uitio emaryimla. Lea, from Siam. A second allied spedee la fram 
Eastern Cachar rivers, Anodoulu soU niformit, Benton. The shell does not dilfer 
from the inequilateral fomu of Mjfeelopm, but the animal has not as yet been 
obsenred. Should it prora to resemble that of Mdcetopua, what does not appear 
improbable on account of the strong anterior gape, it would be one mora proof 
of the admixture of a South American form in the fauna of Eastern Bengal 
and Burma. I think d'Orbigny's name was published in 1835, and Benson's 

•Tlimigh I ailiiiU tliiw, ua r tiiIi'. H miijilirfj's iiatiii.* L«v* no plnim to |iriorit.i , it <lix< i\iA apf^^ar to tw «i> in 
euc Iteiwmw «»• very i'*rl/ iutr>*Iy<vil liy Donliayei^ Sow^fbj-, an.l ntbrrn »n.l ibc tyi'O ijKvio. which H«m|iliri.jr 
oJUdHLffiniAt mUkmiiB. Ircach'ii iuiik Diytat, lui^l l>j il'Ar<lii*c unil utluT r>li(»mt<iU^>tii, U* a» |narilf 
and wiM tba^r Ixatowei oiim • mtStt. 

t Tkie b B» iWit tM Luaatsk's nuiiM b • wnstiM of Cut i«r'* oripaal AMdntiU. 
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in 1636, in Asiiiiii:' Siji ictv's Jmirnnl, v. p. 77<i} : crin«cqiiently the latter will have 
probably to Ije chaugcd. Courad (iu Joui-n. Am. Couch., iv, p. 248,) proposes 
for Mffcetopm emttrgbtatHt, Lea, the gemnno nanie SMmoja with fhe fbUowhig 
characteristic — " elongn^ 'l, iliin, gaping anteriorly, hinge with a long aclcular lateral 
tooth io e«ob valre, slightly developed." I have not seen the Siam species, but 
the Chchar Amodm*ia tolen^brmit of Benson, whidi ia veiy closely allied to the 
ionner, ha* no latnal teeth. 



Lur OF cuRMavm sncra or Vkio/uda 

I'— OmmtUtms, d'Orb.. Vnd. n, p. 106, fU. Marfinu, Vti. ttntf., ent., toI. lii, p. I«T, 
pi. 884, non iiieui, Sow. ujiud Fitton). In bis iif^ro of a cast sj pi imfii d'Orliigny does tiot 
•how any dislim-t Jraai of -the cxiKtencc of a poslerinr tootli, but there arc two unnjiial §ub-anteiior 
in the left valve, tlic iinfiTior being very large, the posjerior. very snwll ; this kind of hinge, il 
eorrect, would indioute tb« •peetM to bdoog to Margaritana. P'OrbigDy fitst identjlied tliU 
■IMdM with one ftom tkii Urcddcn beds, lut thm sqiWRted it ta dotinet) vhtdi, judging 
fnjm figures only, ccrtsulj appmn to be Bion CMKetj it k fion de so-csUkI Vigmien or 
Vpper Ncocumien. 

Z.—Unio crrix/acent, Zittil, (Denfawh. Akiid., Uicn, xxiv, pt. ii, p. 188). I have not sMn 
the hiug* at this epedca, and 1 am not certoiii whether it j« ^jiiitc cornxtly figured by 
Zittel. The apcme exhibile two imeqiiBl anterior teeth, or rather s large bifid loolb, its anterior 
pi<nion being TOi.illi r flmn the ixw.lirior, and there is only a s-iiigli; idongated rather thin po.lericr 
t.x>th ; lH>ides that the anterior muscular scar is aituated on a miaed faunioa. In ail apeeiee of 
I'Hio the posterior tooth of the left valve is double and the «» of the i%ht VMully mgle. Hie 
form of the anterior teeth vaiiee almwt aJ i»/«.7,M. It isi prol.allc that this en-taceou» *iK.ii<> 
has to be aepainted into a dietbtt genu*, but better mutorials ai-e nijuired for that jiurpose than 
those now uwcssible. The tpccie* is frum the Alpinc-Goeau formation, ( TurmienJ. 

S.-U^io acutu,, Sobafha.utl (jSiid-Bayenw Leth. Oeog., 186$. p. 163J. A aimU fotm 
resenibUuga G,rrfim«j the Wnge-teeth aie Mt eheerveUe, and the eaiierie detenrimtiim, there- 
ibre, doubtful. The antbor quotes it from a l.Kality fivm which i» other place* he descrilie. 
cietaeeona ihdit, but whether the present sjHcies is rcully a eiftawous form no one «mJd 
g^naraiitee. 

J^~-V'io Xoal^ami. Eiehw., (Leth. wee., x Urt., p. 609J k stated to be ftom a white chalk 
or the CnsuH. The iigera lepicieBtiDg fhe apeimia u peceliarly orate and tumid, but haidly ai v 
OMeonUsuspeeta in it. 

<.14w-Lea (Proe. Acad. Nat. Sc., Phil., l.ses, No. ^ p. m.) dccribeg^m some fieab.water 
cretaceous beds of New Jemy the following t«n specif, hued Ufva 4 material eOBtistilir ef 
about forty cert .pedmenswllecled by Prof. Cepe:~t^«<« >>«»t.Mde.. r.rl.M,. «.b.roMoiJc>. 
ttffumO,,, WnrMMTer, J«se»d<eMw,. *>«»i«/&wV„, aMcU!,,, Amdo^t« gra^elM,,, and 
M^sMteifei. Tl,e author cautiously remarks that the descriptions must necessarily be imperftct, 
beuig taken only from easts. He al»o stat*. that they etwngly ««.ll the ibrm. found by Mantell 
and other, rn W eolden deporfta of England. Ctertsinly. whoever wiU eoeeeid fae»fter in necg. 
n»«« Mr. Lea .qNieieemay eaU himself an unusually snccessful discriminator of f.>s*ils. 

n ^'^^ ^ P- Teio« g«,up of California. 

Ishal ^ ^ ^ "fl, the so^»n.d Chico gfoup of VaiH»uver 
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W-i- r f^f ^ ^ 'i-* '» •>.>• So^.rbv* .V.n. ,1k. 

W«Mn M» «r to ].» bwr N«>eom,'en, \mt at tl.. time of v^ni-ng be not a,,|,«r 

to have W„ «...,.u.,t,t«l ,.ieh Duukcr's "M „:, „ .,,L.,. , X„.le«tsoluM. WoaM.nhilJan J" 
Geol«{ri»l, liuvo up to 0..^ jnx-wiit uo) ^gre^d up,.,, tb« clarification of the W«aU«Il dqiwita but i( 
6«mi. mere conforniablt- mlh tlw> facts oUervd in m.l.iro, that tbt VctUm kcftUr bdioitw 

tlw cloM of tlw iuriMfic jMiriod, tbui tho bi^nniiig of « fmh Mtnet «f mariiw dqiowt*. 

The labial palps of tlic animals are stated by 11. and A. Adams to be bug?, 
oval, attached by tUeir straight edges without aay flree pomta, m in Vsidsidm ] 
the numtle-lobai niiited posteriorly, and prolonged into two short, uiu>(|ual sipbonal 
tubes; gills large, nearly equal, tioited to the body ; tlip r, ,t Im - thick, eorapressod, 
tongu«-Bhai>ed, angulai- in %oul. The shells tu-e »ub-4juadiangular or ulongatedi 
often *W» wing-like exterukd upper margin*, the hinge being stmight with 
niiraoroti-. flfn'ir-uhtions, or they are oval, and thon generally rathor solid, resom- 
bliiig IfiyuHiu, tu wiiich the hinge-teeth also bear some relotiou, althou»h in their 
distribution they are more similar to those of Vwio. 

Looking at the ab<^»vc noted characters of the sliefls referred to this familv, as 
compared with the VsiosiDx, oue cannot hesitate ia acoeptiiig U. and A. Adams' 
ckssificatiou, but if tho statement tegaiding the diflbrenoea pcnnted oat between 
tbom and tlic lust family is tint ffciprnlly corrpot, tho (lis'iTirtion of (he two famibes 
can liaiiily be ij:iaiiiiid. 1 liavu unlorlimateiy uo (uatcrials whatever to test the 
acouraey of the statement, and therefore noci-pt the fatnilj na it ttanda ia H. and 
A. Adams' work. The species arc mostly AfHcaa and South Amaricait. I do not 
know any fossil species belonging to it. 

1. Jlufela, Scoi)oli, 1777, Clridiim, Lam., 1819). Shell nwy dongated, 
inequilatcrjil, the anterior ])or(.ion being much shorter than the posterior, thin ; 
binge line thin, nearly straight, as long or very nearly as long as the shell, cre- 
imlate<l or tulH'rculated along its entire length or only partially ; ty|i(!, M. elongafa^ 
Sow., from the Senegal. Hauley describes in Reeve's Conch. Icon., vol. xvi, 
live species, all from Africa. H. and A. Adams accept lor 31. NUotica, P<Sr., 
as type, Swaiuson's name OMiscapha as sub-genua, that speoiea hafing the hinge 
margin crenated only partially near the beaks. 

2. Plehdon, Conrad, 1835. Shell sub-trapezoidal or elongated, rather solid, 
iiicquiltiteral, the anterior side being somewhat shorter, hinge line flattened, sotne- 
urhat shorter than the shell, and with numerous irregular plicatioas or teeth i 
stnrfiuse covered with a stn(>oth thick epidermis; typo, PI. oeaim, Siraina. Hanley 
(Reeve's Conch, loon., vol. xvi.) deseribes only one other speoie^ Ft. JS^fekei, 
Woodw. ; both are from Central Africa 

3. Hjjiilhit, Lea, 1888. Shell elongated, thin, inequilateral, with the upper 
posterior edge somewhat e.xpanded; hinge line slightly areuate, toothless; type, 
ij^. nAetU, Lain., from the Senegal ; two otlier sjiecics arc also from Africa. 

• So; lib Hill, i^utk. jwd TmoK., Sac., Imn/imt, 2wl tut*-, vuJ. is. 
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■i. Z''i7</, Gray, ELin-rit. i!. fhin, inrquilateral, with flic Ijcnlcs s.inic- 

vhat tumid; biuge line straigLt. cdcutulous; tjrpe, I>. Blaitmiltiann, Lea, from 
Boath America, irherefram alao two other ■pemes are quoted* 

The shclh of these two liist named geoiBCR aio in form almost identioat wiUi 
«ome of the species of Anodonla. 

5. Tri^tra, Klein, 1753, fHyriOt Lam., 1819). SEwIl sttb-trifonal, »• 
equilateral, the dorsal edge of the hinge-linc being men' or less stiniL^Lt and 
prolonged into a wing on either side, and generally »ouiowbat longor than Uie 
shell itHclf, which is of nther a solid straotare ; hinge-teeth elongated, sunilar 
to tliose of Unio, but stron{»ly creuated or groovwl, two ontcrior and one posterior 
in the left valre, the reverse being the case in the riglit valve ; sorfaoe smooth or 
corrugated; typo, T. *M6cir/<f»», Klein. Hanley (in Roeve's Oonch. Icon.) des- 
oribes twelve species froui South America. 

6. Arcoiiaia, Conrad, 1605, (Am. Joum. Conch., i, p. 23 I V S'u ll s 1 1 v i lon- 
gaUid. somewhat contorted, solid ; dorsal odgo of the lunge lino straigiit or nearly 
•tiaight, shorter than the shall and slightlj winged; hbge «iiJi anterior Mbnel, 
s'lnrl, :infl finely rugose teeth in each valve, posterior trnth rloncrntotl ninl minntHy 
rugosely striated. As the typo of this genua Conrad quotes Triqitetra lanceolata, 
Lea. ftom China, being the same as T. etmiorta. Lea, desoribed in Reere's Condi. 
Icon, under the genus Hi/rla. Tlio distinction from this last genus is ouTy based 
upon the some what did'exent shape of the shell and the piresence of two anterior 
teeth in both Talves; these are very variable ehamoters, and it jet remaiaa to be 
prove:! ivhrthpr a generic inipDrtiinrc ran lie asslLcm-cl to them. 

7. Cu»laiiu, Lam., 1819. Shell ovoid or sub-trapczoid, solid, tnmesoent, with 
inenrved beaks, inequilateral binge line onrved ; binge with two nneqnal anterior ' 
and one strong elongated posterior loutli in the left valve, the opposite being tbe 
case in the right one, all are transvei-sally striated; generalty there are also one or 
two small tuberenlar teeth below the nmbonea, more or leas distinctly separated 
fn in fli* at>(( rlor teeth; type, C amhigna, Lam. Ilanlej describes in Reeve's 
Couch. Icon thirteen species, mostl/ from Amerioa. MottMoa in Mff^ Bhetter* xvi, 
pw 186^ notoB «Q ndditiOBalome^ Q, fwriwote. 

The animal of JKlheria, constituting the type of this Ihmfi^, powesiea » largQ, 
thick, ohloug body j the labial palps are lai-ge, semioval, attached by the straight 
sidea^r the mantle-lobes are disunitctl ; the two' gilU on each side are portiallj ot- 
tadied to the t > > ly a id mantle, and united poatariiovlj. The foot eppean to beamckU 

in the yonug animal, but it hiTom^s obsolete with a<lvancing age. The sliplh when 
young are free, of an elongattl.v high ovate shape; when adult, attached with one 
valve und of an irregular form ; the hinge Is edentnloitt and the ligament suh- 

interual; surface covered an ollvacous epiclr■rnli^, moi-e or less foliaaeonS; 

pearly within. There are no tossU species known belonging to this family. 
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1. .SnerM. ham., 1808. SheO higl.er tban broad, aUadicd witL the lower 
Taivo near tbo beak, upj.er valve somewhat smaUer; ligament tortuoin, fuOfdlj 
Muck in a groove of tbe areol mar^n of the left or attached vahe ; uvu....,lr,r 
•miM-t^sioM tmt, irfde apart, the anterior very long and irregular; tjpe. »em,. 
^Mta, i.wn., vbkb as likewiw the other two or thiee known epeoiea. fiom 

2. milena, Ftt., 183S. Shell free. i]i«nuhtend. equiratre and thin, wben 
jaaag, wUh a thin ligament and 1u„ scai-s; when adult, the In-ate of the 
lower, partially attaobeU, valve become considerably produced, while the upoer or 
ngbt valve remains muOkr; the antezioc auuenhw eoar becomes obMltite waA the 
pallial impression quite iadJBtiaot; t^pe, jf. Mata, Fte, it the only knoirtt apedei 
nom South Americju 

3. Bcrtletila, H. Ad., 1866. (Pioc. Zool. 8oc, 1mA., 444). Shdl free, 
equivalve, closed, incquilrdrml, the nnten„r ijorlfmi l.fiii- pc uliiu ly produced and 
rugose, the ventral edge insinuated, liiuge edentulous; ligament marginal, pirtiaU7 
internal, supiwrted hf atrong falcni» miUBalu icMS two, inaiginBl; pallia] Hue 
entire: type, Bart. St^uiauk, Moricoad, from tiie Amaiott tiw, originBlly dea- 
eritod as .Mheria. 

VIII. Order,— AECACEA, 
Hie ftinfliee betongb; to this order twe four, Txiaosimx, NvcutdxaM, 

Nccn,!r,.r Jnm-.r. They represent, 'li ,ug'i not wtbout exception, the type 
of dimyaiiaH I'clecypoda without any special in- or ex-Ualent siphoiu. The 
, NucvLAi-jDM appeur to be the »o«t highly organized, possemiiii^ two inoi« or lets 
prolonged ami tmited siphons ; the aniniti's ..f nil llu ,jther families hnu; however, 
no trace of siphons, the mantle mai^ius being open all round; there arc always two 
retractile nniadespreBcnt* a pair of gills and a pair of palpi on eaofa tide. In the 
Taioo.\iiDs: wo fin.l for tbo first time tbc existence of certain ocelli at the edge 
of tlie mantle, such as wo see greatly developed in the TxcriViOJt. 

The sheila have one ohamcter in oonmion, oonslstbg in the numerous denH- 
cnlations of the hinge-teeth. The Tbigosiidm indicate a great relation to the 
CsASSATELLiDM, poitscssing iuuge-teelii isumewliat similarly arranged as in these. 
The older forms C SeMtotbu and lfyapka4»J ban them almost entiw, like other 
AsTARTiDM, but Tr'ujimia and its li.tvo ihcm striated or denticulated. 

The thrco other families agree in the numerous dcuticulatious of the cardinal 
margins. I do not think that these denticulations or plications can, atriotly apeak< 
ing, be compared with tlir cri n-ildt or (If titirulated hinge-teeth of Spisiila or sinx 
other genus of the Pelecypoda. Eor in. these the binge-teeth actually fit beside or 
into eacb other, as they also do in Tritfonia, one tootb b^iog in this genus single, 
the other bifid. In flu? Xi i r!..<y: is.y, NvcvLiDM, and Ascidji the hiu^c mar!jin<!, 
or, as Gray calls tbcm, liiugo-tocth. fit exactly one on or against the oUici- by a 
great number of small t«eth i>r folris. Tins character is peculiar to the three 
mentioned families, ami wr> only find it again partially indimtsd and tomewhat 
modified in the AvicvuDM. 

4 t 
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Other okaractetB will b« aeeu specified under the heads of the different families. 
ImjranlynotioeiltBtindie nine as th« Tmioosudm on the one aide 

connert tliN orkT vvifli tlic Auta^tid.e, so do the mytyliform species of Barbatia 
aud its allies, (especially characteristic ia the eocene), indicate a traosition to 
the next eider, the MYTILACSA. 

In a geological point of view, the AltCACE.I an important order, for of 
the four fiuuilies otety one is repreemted already in the Silurian deposits, but theur 
Kveateal derelopment fiilb into diflbrent periods ; that of the TuooittiDM into the 
jtuassic, that of the Aitcib^ in the cretaceous, and that the NmvLAMlBM taid 
NacvuoM either in the tertiary or in the present epoch. 

The Bomher of recent specieit belonging to the order is,- even suppotiing consi- 
derable additions have been made rMSBtljS boidy 400, -irhile tliBt of the foaail 
species is at least three times aa huge. 



XXXTII. Famili/.—TBI002fIID^. 

The animals of Trigouia (group Feclinala, see p. Sll), hare the mantle- 
iBKSbu eniiiely open and fringed, the edges between each of the larger papillaj 
being provided with smnll cai«ules, which apj^ar to be eyes,« resembling th(«e of 
Pectea; the foot is rather large, geniculate, somewhat expanded, ant. iii.ily jtroduced 
and wtth dighfly Mnated edges, some ktcral grooves on it have bteii suggested 
as represent ill- byssal grooves, but no byssus has been observed; the palpi are 
small, two on eaob side, somewhat unequal, the upp<«r apparently a little smaUer 
thwi I9le lower; gOb rather large, sub-triajigalar, two on each side, anteriorly 
■nd posteriorly grown together; uo special siphona are prasent. 

^ sheUsai* mostly eloagately, or broadly and ovately. sub-trigonal, with two 
or three eaidinal hioge^eetb In one and three or four in the other valve, they are 
either smooth or. sum gaienUy, pertiaUy taameaaOy «ih»ted: there are tiro 
miMoular impressions, each, and especially the posterior, i. superseded by a 
awUnot smaU pit which is caused by the retractile muscles of the foot. In the 
rr^^>n.s the posterior of these mm^ appears to be the stronger one, while 
m mt AaTABTJ]>j( the anterior is tbr- maeli stron^. r one. The pallial impression 
to elwaje entire, the ligament external, aad the internal struoture either pearly 
Of ealosreoae. r— * 

A» regards the anatomy of the animals the Trigoni<e an^ in termediat^ bctvvcm 

^ ^'"^^J' ^ •^'•"i^ rf'lalions to th. 

to™«v The ahflUs, e« the ether hand, ezhibft agwatrimilari.y to those of the 

i'J^^ti,*", ^^f in the general form .e well a. in the diatri. 

"'^^^^^ - «PP---t in the recent as 
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Th« g«iia« «r1iidh I shall refer to the preseut fiimily ara : CuH<motu$, Sehm^ 
rf-'.v, .\,Y,Hch,sodu,, MyophorU,, Trigo,iUt, Meekia txA Bmoitdk,. The 8i«t is tend 
upon a Deyoniiw and tbe secojid upon a PtTmian sjM'cK the t'nr l uud fourth an; 
teina*!^ the fiflfa is cliieajr jumssic and cretaceous ; in tertiary rocks already Trij/mite 
are very rare, and only one type (the P«eMMte; extend* into the pnwmt {Aurtm- 
liaa)8«a8; the two ia«t nuned genera are proposed for peculiar cretaceous shell*, 
which miay already oecnr in the jurassies. This shows tlie geological development 
of the family. I h,. older forms. Uke Sektrodus and M>,ophoria, principally dUbr 
fKMU Triffouia^ by the waat of the gi-ooves or stri* on the hiui,'C-tectli. while Bemof,. 
. e«B atkd MiMa seem to indicate, by the larger number and distribution of the sul- 
cated hinge-ribs, a strong relation to the Crassatellid.k. l-further detaila will he 
found ia the characteristics given of the diloEent genera. With reference to tho 
genra VtrHeordia (and the •ererol formi ideotfcal with it), classed in the present 
rrirntlr by II. nml .\ Ai!:ijijv, I li;iv,' iiln ady observed, that its proper pkee api>cars 
to be in the C'JU.MAC£A fcUic p. 2^4). It is difficult to explain the peooliar 
MMmhlai^ rf flMoil geoecs, refemd to thia femily by C lienu in hia Man. de Ooneh. 
I shrmW iihnost think it must be .tm .iCLiili-;jtul error, though Mr. Ohe««*» ctaMX- 
fiojition of fossil gcuora is by no means free from blundera. 

1. CartOHCtiu, Salter, 1888, ( P1865), (Quart. Journ. Geol. Soc., Lend., six, 
p. 4.94). Shell elongatcly ovate, moderately tumid, sub-equilateral or inequilateial, 
with the iieaks almost antenorj hinge in the right valve with two diverjring sub- 
mu^al cardinal teeth separated by a large pit, the anterior tooth being stronger 
than the posterior; li It valve with a large median and, on each aide, one sub-obsolete 
marginal cardinal i musouhir bobtb Teiy elongated, pnllial impression di.staat from 
flie margin of the ahell, which is imooth ; type, C. ehugattu. Salt. (1. cit., p. igs, 
lig. 5). Salter refers a few Devonian Npucies to this gcau». It seiins \^r\ closely 
allied to King's Schhodus, but haa not the broad median, enuucginated tooth in the 
left Tolve fitting into a special pit of the right tbItb ; the fSairnu of Ottrtamtm are 
aleo mwdt more regularly oval. 

2. Svhkodna, King, 18-it. (Pr rni. foss. of Sngfauid, &0., 186Q, p. 186), Shell 
obliquely ovate, posteriorly somewLnt lu nUuccd, modeiatety tnmid in front, with the 
beaks close together, incurved and sub-terminal; hinge of right toIvc with two 
diverging sah-oiaiginal cardinal teeth, of left valve with three cardinal teeth, one 
marginal on eadi sUe and a medfam lanfest, more or less dlatuietly Mftd; sarfiuse 
smo itli, or with fine concentric, and sometimes also with afewradiatiui;, 'iui > ; tyjte, 
Sch, obscurua. Sow. Tiiisapeeies was described by Sowerby aaAxituu, but the firat 
epeoiet noted by the author under this last genns is a qnrte distinet tellinoid shell 
I'l'ijHi tbr London clay, Axiuu^ angiii'^i'i^, ami (.'onsi'tpiriiily tlir; (iri'sinit ^tiiiis t-anno; 
be idcatided with Axkuu, as has been done by various writers. Species of SckkoduH 
have been mostly desoribed from the upper palieosoto rooks; latdy time haTe abo 
iiome ti'iassic species been referred (o ii, (Ami. tics sc. geologiqucs, Hebert and 
H. Edwarda, 1, 1S60, p. 186), but it docs not seem certain whether they lielong to 
this or to the next gantu} in bsA the feaerio detennination of these abella ippetkrs 
to me to be quite prohJematic. 
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_ 3. iVVMrA/.-Wtf«, Giebol. 1856. (Verst. daa MuBohelk. von Licskau, p. 40, 
in AUwiul. Nit. Veiwb, Halle). Shell •imflar to Af*»M*/«*, Mngc of (be left 
valve n-,Hi a larw posterior sub-terminal cardinal tootli, posteriorly prolonged, 
parallel to the fulora wMch are distinct from the marfyin itself, and with an 
aatenorteRBiniacaidinal: right -wdve with a marginal elongated posterior and a 
sab-termi;, il .;n,rf. .• but thicker anterior cardinal tooth ; tvpe, N.knlgaitU,Qiebtlf 
from iriassic beds near Liericau {Germany). According to tbe characteristic taken 
WWft the figure of the type., and another, species. Giebel's iym»cbisodm must be 
considered as distinct from Se/,L-o<l«s, as vnia U from JTiMpM. with whidl it 
ajwiately been identified by several authors, for unless the itgnm hun been 
prowl to he ineorreet, these identifications cannot be accepted. 

^y'>P'<ono, Bronn, 1835.» ftide Leth. gMg.. 3iid edit.. II. p. 66; Biehter 
™Su . P- m- Shell similar to Schizodu^, 

■Bwottior eonoentrieally striated, or partially ladiately ribbod; hinge in the left 
^t'L!' . teeth, the middle one being tbe 

to^k^t and sometunes bifid, while the outer ones are marginal ; the right ^ ahx has 

enhf!^ Ik 1',°'' " ''""v '''^ "^'S^"*!' poeterioreometimes striated or denti- 

^ M ■ *'»««»«»y«»«»«tt7rtriated; muscnkr impreesions close to 

nin,e-teetli and generally margined on the internal side by a raised rib ; tvpe. 
ch^eflv ^'l'««I««i«»«»y«t known are from tri.n.si,- r,..l<., and 

L IhL „ **** formation. The hingc teetb greatly resemble 

clo«>ly alhed to those of Cardita, as noted by Giebcl. 

lateral wirr"^,'?^'' apnd Bronn). Sliell oblong, incqui- 
«nbl.Wlv r : ™«°ded in fnnxt. ao» or less predld 

"ncent ril^^^ P«»U«iorly. pearly inside; ornamentntirn variab^with 
TtHn the ri^'^ " T^"^ ^i-Hcatiug ribs; binge .ith two diverging 

botir.:,!* t,,3^\*l!''*"'"'°^^«'isl^t a«> transvcrsalljr ribbed on 

aII-V^' r. , ^''^'^ 'P*'"'*'" I^ias upwards. 

PosedT e^n?t^ "M<5moire s«r les Trigorue^" (Etudes m. fossUes, I. ISK),) pro- 

c!;itsrs ^: T"'^:.^-- ^ ^•-^ ^-^ay aii«de to tj.^ 

gradual and vriMH ?' \. f™"* o^^^ g«>np to tbr- otlu r arc so 

haiu; <4«rfficatory value can be attached to the^. 

l^CllTS^lErs :, -^' ' •"■■^^ Tl.ercaboappe«to 
would fh^^rra ir^ir'^^' Educed ^ « alx, 

ArT^Z^;; J ^"I'-t^-^ and someu-Mf rccn.v.<l .,eal.=. po.te- 
. -L ^ ™ "PP^'' ^''S" '^'ns somewhat concave ; 
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•«« V -.v i:uge.t»nw«mllyrtriated or fiwly costated. laterallv well margined; 
of .he l ornamented wkU strong transvm-saUy curved and mon- or less strongly 

-T;, ? ' ^ ^""^^ or less irregular and sometimes 

partially obsolete. The best kiwwn ipeeiN of tbis tyi>c is probably T. ^br„, 
Jiftltt. Xhta group 18 equally represento 1 in jura&sio as in cretaceous strata. 
^ *. Undtthie:. Shell moderately produced posteriorly, with a rapidly dewend. 
ing areal margin; area transvecjaUy striated, not diatinetly margined latemliy 
Mdcfi ornamented uitli angnlarly ]>cnt ril«;, the longer anterior portions of them' 
bemg arranged concentrieaily, the posterior more or 1<!S8 obliquely descending ov 
even quite vertical ; the ribs are generally partially tmooth, partially tnbeiculated ; 
type, 2V. tmlcaUma, J.am. 1'liis group r.-prcsc-nted in tlie Jurassic and creta- 
ceoiw strata. A peculiar foi-m mo.stly partaking of the characters of this group w 
d'Orbigny's Tr. Saiteliaiift from the uppermost cvetaoeoms liedi of (MH The 
rilw are in front almoat rertical and towards t!if rum scnrt-c'.v angular. 

tf. Ootfabe. Shell sub-trigounl, high, hcikU bburp aad prominent, posteriorly 
more or less sharply descending, area broad, margined laterally by • atmig rib and 
usuaUy ornamented with granulated decussating striie of ^>Lirh the radiating ones 
pmdominatej sides Dnwnented witli ooncentric smooth ril>8 ; type, Tr. coalata. 
Lam. Tho OiMfato mrti diiafly junasie cpMies, only fyw oocur in cteiaceoiis 



d. OlahrtB. Sliell sult-qnadtangularly or elongately orate, moderately com- 
pressed ; area laterally not margined, or only indicated by an indistfaiot groov«; 
sides onmmcntod with smooth concentric rib«» sometimes extending on the areal 
region and at other timea beooming quite obsolete before they reach it; type, 
Tr. tonijd, Ag. This group u very rare in the Juim and most ol the known 
species are cretaceous. 

e. Qtutdrata. Porm sub-quadrangular, broadly truneatc behind ; area indis- 
tinctly moL i,iin il ; sides ornamented with inrgular divaricating and bifurcating 
sub-obsoh^ ribs, frequently broken into numerous graonles or tubercles; tjype. 
2V. dmdalma. Park. The Qmdrata are scaxe^ but occur in both the jurasslo and 
cretaceous deposits. 

f. ^eclinaUB. Shell broadly oral, sub-caudate posteriorly, area not distinct; 
the whole shell omftmented with ladi&tmg snh-tnberoolated ribs ; type, Tr. nwiya- 
ntiiceci, Lnm. ; this grouji is only found recent. 

All the groups with the u^ception of the last are found represented in cre- 
taceous deposits, as well aa in the joraseios. Giebel mentiaiia that the g«ntts also 
occurs in Devonian rocks, but I have not seen any fypunl apedea from beds older 
than the Lifts. Tertiary ^eoies are only very few. 

Giebel described (Jahtesh. T^., Halle, 1858, t, p. 379, pL t, lig. t), « Tr. tep- 
(aria from tertiary beds near Bierc; it belonLis to flu- Scaphokhfi groii[\. ai. l s nae- 
what resembles the South American ^V. MuncUaua, d'Orb.. tiri>t noted fiom 
a tertiary deposit^ but suhaeqaentlj tsansfhrnd by Hie tMiis author into the 
Senonlen. 



CREPACBOrS PELECYPODA 

6. nefnondU,, Oabb, I860, (Pal. Calif., H. p, 270^ SlicU comp««Md. 
elo,u,ru, ly s ul ,1 uniruo, iiieqiriLito«l. the bttb bejB? .ub^mtwior; iLnumt 
shor^«xte„.al; hinge composed of three moclcn,«>ly .liverging. eloagated 
teeth Kid one long posterior lateral in the kft valre; those of the right 
would appear to ho similar and comapoading to thoee of ttw left. «The mkWIe 
cariina^ of the left valve is transversally striated, as in Triffoni^, and is slightly 
gwored on ,ts face; the autorior k linear and mooth. wkI the posterior ir also 
^ooth. at lea^t on Its posterior face. The p«rt«ior lateral and its eorn^ponding 
«mly a., irregularly- rugo.e. I„ the right valve the anterior tooth i, « h^uZ 
. imddfe. the po.ter.or u Uneor typo. R. furcate, Q„ from cretaceon. h.^lTT^TJc^ 

pc-c Imr 7?r.,„,.,, ,l..„.n>.d hy Pi-of Kraus.s fi-on tbe mwer .Lie. rfl™! 

(1889) ooMldered to he equi^elent to the "Lower C^osnud." Verv likclv K^aZ 

present. The m"dian tooth of tl r !ht tT*^ T'' '"^ ''''' 
sides, iu the left only on tl.o . . i " , 1 , ^ «triaU)d on both 

OB the posterior side. oppoMte t ' , ^'^^ f « .Wted 

the t,,. speeies of M^Z.^iia. elonre^ Jwhl ^^^^ 

what mo.^, tunud and ,>osterio 1 mo^^ f^.": ^ "ut some 

Itt the present speeies L-vnin^ .1,/ ^ . ''"''"^ «ein to hnvs been 

wnib':rhr:^C^^^^^^^^ ^ 

Pal. P:-ov. Con.t., pi. xiii. fiy'^ <»■ Ooq, 

P«toriorly romKled. anteriorly so J. i J' ''^ <^W«'&. '«»'>-ineq«a»te»I. 

with .-two row. t^.^:; tr^l^TJ^i^r^^'- ^'/''^^^^^ '^'"'^ ^ 

smnU one on the opnosito sid^ I,! . ^ M«l one large and one 

of the ri,ht valve; "JXi^'^l'Vrr -eived .bet3 the two 

"A short robust pbt! s3SL tt ant " T "^"^"^ ^"^^^ 

Type, m! sella, rilrtr^^r' <»^i«y ^ the 

genii.; lh(y aw ftom ewtacwus depoeits. kaoim apedea of the 

theffeneral^ha^^^t^/rjl.^,;"!^^^ ''^ 

a greater siuxiiarfty to the hinse of l/!' i ^'T;'"""' «PP«»« t« »» to haw 
uny other knoim i^im. Schi^^^ and 2feo*ekizodm, than to that of 
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A« thero are in U.i, c.,,. no --NW-Mi.,., UMna^e r.,^nlins ,..,v,.r ,.cnorio 
1 shall «m,.ly q«ot« ll,. nuruo. of lh« cret^.,..,,,. .pecic, of ft,^.- «H»,dmg to Piotet ud Cun- 
,.u.I.o (Pal IV- 3U- a«d«Ma«e which. ««,tfa«|«l<di.a«,Ut 

of tho» autho«. Wxth tiw .iceptHH. of tb« «d ««,MfW^ gm„p, ,.hicl. I tav« uoitad with 
«h« MVikMM, lh« ifiiiMiii. renuin tl» nme, m noted liy Kctet Cam 

1-IS.— r l,.:,ff„, A?., .<v,.,./„.fri><-M, P. and C, ranu«/^, A^-., /,<r«;«„/am, Coq.. ««,„/j/-^™ 
Stol., r«*cr,yj/a' of Coquan.l), ^,Api„, Ag., R,,',i«„l4i^a, d'Orl,., f,«r/<i, Aff., i<rcda&»i Park.' 
nw/um, S , I nlamca, Sliur|H-, rfrrcra, Slol., f J/o«4u«,c.,i of (;...jii.md), Wimfa, aX>rL, Aw^ 
ru-atij, d'Oib., cmdnU, Ag., /*/«■/<!/», Coq., JUotinwit'o', U«th.,^«rai/AM, Af. * 

r. i&M,D«l£, «/er*riiit, P»rk., .^rvNoMMo, d'Orbu, r,tfa,i, Uosh., OmtUtntlh 

d'Orh. 

J"- <V"»'««'«.d'Orb.,««Mfa, Park., rjv(«rW«, Sow., «4-f^M/r«-d, .i'Ort,., u^j,- 
/f.Va, Gudr.,+ i.e«aaU, »uw., lult^iUrU, Lam., .'.W^r,,, d'Orl,., di,i,^rit<i, d'Orb , i?Bc^,,-, Gcia., 
d'Orli., »,,l,.j>«iMU, <i'Orh.,,fce/Mu, Sow., Mttaifcigmjui. M.-Chal., /iipartiJ, 
,VOih.,ereM^I,/a. hixm., , photo, P,.rk., d'Orlfc, taiiivi, Llim, ffiiitoj, dX>rb., Jta#i«»ftif,. 

d'Orb., itaiutukiitt, Dnj., imntala, d'Orb.^jWBifa, Nils?. 

48.41l^}W<r. JSUiw and ZwAphw an dncribod Ly Uriart and Cumct from Biltjium, (Ko«». 
lie Brnc.|iiegnii.'s, p. C I, Mvm. cour. Acad. Bd^iijiio, vol. xxxW. 

50.32.— r. i^lermciia, Fahrk., /Biriui, Rouill., and iWivtii, RouilL, an deieribad by £ieh- 
wald fniiu tretiKVDiis UkU of Russia {Letli. ^ig-n., livr. x, 1887, p. 601 •( nq.). ]Je«id« tbcM 
tb« aiune author mMitioiu 7. nadtta, earimatt, teairt, iaantala, and eaadal^ 

fiS-64<— r. *«A"M and Anr«man* an duwribed by Co<io«iia from North Africa (Pal. Frov. 
0)nst., pp. 2(Jj.20a). 

55-37. — 7V. J/rr:r^ii, Haui<m., concarJilfuraiit, Ki nii c, mij tvntn(nt<i^ K,r,, ara noted b/ 
Krau»s Iruin Uu- lU'i^'libourbood of Alfpia May from . ,,1 tri-LiKfous rodc^ (Moni, Zitap. 

Acad., xhr, pt, ii, p. 463 at seq.), and fiom Ute MO* iocalily k tba next tjiaeia 

B«^A»mhWi> Mrtmim, Kr. (ibid. p. 44»). 

6$MC. — r. Lehfijitei, Coq. aiid IJ., Haueliaiui, d'Orli., G'M<i>ila<vt, Lea, VA , , , .. 
Pid- Calif., ii, p. 2 JS}, Taeaimaiia, Lea, .' /rf/»yfi, d'Orb., /'=.'' /iMjfi, d'Orb., ex pnrto I'rod. ii, 
p. 7S, No. tui-cremlHla, d'Orb., airHj/U and /Imiio/J/ii of Bueli arc li-ooi Si)uth Am«tiea. 

67-76. — T.pliciito-ccitniu, (ial., Oabb., (Pal. Caiifc, ii, p. Mmwcm*, Hort., 

JSHMyi, Coo., tevmt. Con., En/iUmi^, Gabb, AWnaM, M««k, (vida Snritii. Hue. Cbll., 
No. 177, WM, p. 8, whewalao Ani^, d'Orb., ? it metfttunvd) ; furtber, T. Ti-foMann, Gabb, 
and f. aq»itmfttta, Gabb, (Pal CaliC, i, p. 188, and n, p. 198 and p. 2iS), arv di«;ribed from X. 
Anivrien (imluiliiijf T<:ia.i and Mexico). 

70-7!>. — M-;rkia tilU, r,iilril<> and uacia, Gabb, (P.il. Calif., i, pp. ^ 7 9- ISO), arc from Caiifomja, 

70. — K>:i«oHiiia furcala, Gnlib, (ibifl. p. 270) fruin JK-xico. 

From PaliBstina Conrad doKribed in tho Ajqi. to the OC Bcp. of Ly neb's £xjKH!itii?n several 
«peci«a whioh he oonBidiira aa jonMU^bat Frnaa (Wiirt Natw Xalumboftt, xxiii, 18(37, pp. 2.:)7-i.3s) 

qu«stioiw tb« fait. Conrad's rjrriMa he Ci)ii»Idcre aa idi'ntical willi sitHala, Park. ; the oUiers 
are aUa and euneifarmxa, based u|io>i impi-rftct cast *pL-eitnco« ; the latter lias gnat siiuilarity to 

• I «grw Piotot tliat tlie IJi'iitifii-»tu.n iritt tlM Amcriein Kfixm u jOTibtlul. Tli.-rf an'. iDrlord, loosl 
iMrkoJ (lilfcrvnrc* in lb» tiiiiliiiew "f tlu- ilicll. ilinvfiuii of tiin lilit onth* liika an.j ud Urn .ir^i, »nJ n i.. - ., ol' 
Uie ligiunpiitnl foUr» S5 ouni""*''' T. gM^uitina, nnil iii alfK/fti tb* dmnno.'! in tUe fr-rjn i,.niiu,„;jt.*tiuii 

t ViJi Alliiiiu Vtii. il. I. SuTiUt', i^n. 1SS7. pi. ui. £K' On i^ii aad tha pr«viaiu plaU mvctoJ oUi«;<^i» 
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candaU, Af- Frnu» nU <le«.TiWi! and fi«iiri-s (1. \>. 2.17, pi. iv, (iff. 17), a '• T. iloLin; 
Conr.," but doos jtoKtay wliotlicr the fjii^ies U tho saiiK' a* Coquand'a (//t/.xw* IVuio Al-jisr. Thi- 
jigomof lwthaliDW»g«wtnnulMit;, btttiiitheP«l«ctiae form tba mediua ureal nb appeal* to 
be alwent. 

mi.v,— Tlie folWinfr tpcics oor-ur in Soiillura India : t»aih*,'tMm.,Uiem^/Sa*,i»fi», 

orientalU, temienlia, minut", and crfmUra. 

TttlGOMA, Brvg., 1780, (soo p. 810). 
a. Group, — Scapholdea. 

1. Tbioonia scauua, Lam., PI. XV, Figs. 21-2C, and PI. XVI, Pigfc 86-40. 

ttlB, TUfna <Ml f , Iiaia« An. hoi iwtL) t(I. «i, ft tt. 

ttut. i> nQAmb, F»rk. Fwbctb Tnu*. OcdL 800., Iiood,, v8, p. UI, hm fjim; Park. 

IMO. H Catelo. d'OrK VnA- H, p. MO^ t* {Mi*. OaM. Sittal. el aBalgnuB. 

1S8S. Kutrii, Lum., afql Zittol, Snk. Akod., Vmo, niv, pt. ii, p. lUT, •-nm »yn. 

TVfj/. ehngntim mb-iriffono, vdlde inisqitUalertdi, modemle itfflaia, umbo- 
nibita posike vcrstu paulo wcitrcis, Bub-anterioribtis, potHee pndtufta, attmnafa et 
ttd to r iirfiMi ffeww a»ffUfte ei oblique siib-lriuicafa, aiUice rotemiato, margiite inferiori 
fere uniforms; ciinafo, murg. areali subrecto aut paidulutn coiicaco, coil'm 16-24 con- 
eenlricu paulo cui-mlis, luberculk aculU corouatis, aulice sub-obaoleds, oniata ; twea 
ffonmenaiUer coUulk imimrDiti ntft-^imtto, fannAialjAiM cum coaSt tateivNbtu 
mnmiuptmi) angulum acutum formanfihit^, fwrniimquam atii'O^Utia lloUtUtp tuleo 
lougiludimU, hand p>yifmtdo, »uli-tnedia>io diiiina. 

The ornun^tation of the «irfiu» is Eubject to great vnnatioii. When the 
■hell is woll preserved the ribs arc provided with very distinct spinulose tubercles 
and 8q)arot«d bgr deep interspaoes which are broada than the riba thenuelTes} in 
youni,' speoimena this is partionUurly apparent. When; howeror, the rarfBce 
tlie valves becomes ^otw oil the tubercles oUctx quite di&a^ppear, the ribs are fhm 
smooth and appareatly broader than the iuterajwcea. All tbew Tariatknu aw 
amply iUostrat«d in the figures cited above. 

Our South Indian form had flist been identified by Forbes with Parkinson'a 
aliformin, but Forbes never saw a perfect specimen of the In Iia!i form, find the 
anterior parts of both the species are very easily mistaken, the oue i'ur ikat of the 
other. D'Orbigny, apparently acting more on geological than on conchological 
cvidoncf?, considered the Indian form ideiitlr-;il with his lhri!i«!\t, uuii iliis state- 
ment haa been accepted as correct by subsequent writers. Zitte^i relers to it as it 
them were not the least doabt about it. Bat aa ezamfauttum of a lai^ aeries of 
the Indian fossil'; provof^ them Id bclonrj (o Si'nhi-i' of Lamarck, as distinguished 
from Utubala by more straight, more numerously and eq^ually tuberculated ribs and 
less concaTo areal margin. Both speeiea are, however, ruj oloaely allied, and it is 
often far from an easy task to separate ono fmiri tli.- (A]it:r. 

LocaiUies.—'Seax Auapaudy, Koloturo, Serdamimgalum, Coonum and Shuta- 
mungalums North of EaxaiHtady. 

ArMolMNt.'-^ichinopoly and Anialoor sioupa. 



OF SOUTHBBN HTDU. gu 

The last named locality refers to the latter group, and the specimeiiB hom ft 
generaUy have Uie ribs tUn, and Toy diaidnotlf tuberculatcd ; they are also probably 
■lightly 16S inflated than thoae from the other group, but there h no iuipoiUint 
specific distinction bc1wi>>n liitili. 

In Eiuope T. tcabra is common tluougli all tbe upper ontaceons bed* of 
Qesmaajt Fiane^ and the Alpine Ootau deponla. 

a. TRieoMU TtmncvunitA. StoHegka, H. XV, Kgt. lO-i*. 

Tj'h. fr^'fa h,!e r,n,t.', /,;;■ ^rq^utU!,;- h.,;,,, „ifa^ raUie imeqnilaierali, 

tumUla, KmJmnihm fii(fj.an(erwribn», promiiu-nlibus, ineitrvit iiistrucia, antiee leeiter 
«MMiiw, it^ valOe ftfymdata, foritee Premier pmhmia et wttde imgwttita, margine 

arena m.vln'^fi- t^cw.irr, ; uripri-frir ro^nx Id-lft (-■,v,v.'<m 'f/7^;.7/i';;/,/,'/„:,v, pnnlo undu- 
latin, aitt »nlt-recti«, Merculie obtuaia coroiuilit, postice muUo ieuuioribua, httertbim 
mAJmiifaii(^ amaiai art* modemte prqfimda, tiib-tmfHateta,fir9 ktmgaia. 

Thin »peoies liean a ttnoAMj tSoaB rewinlifamoe to the South Afiioan 

T. cenlrieoM, described by Krauss (Acta nor A' '.d. Loop. Csu-., xiv, pt. ii, p. 450, 
pi. 49, fig. %,) from supposed cretaceous beds which have •abtequeutljr been 
TeAnrcd to the jnnano period.* I have given (on pi. X7, flg. 9), tut the nke of 
comparisnn, two riews of the African shell, as Krauss's illustrations are not suffi- 
cient. Our Indian specieB difiers from litis only by being of a more regularly 
rounded tiiangnbr ahiipo^ leM attenuated and produoed poateriorly, and poHetkng a 
narrower and not so deeply osrnvatcd area. TIk^ f>r>.1;- oMu-^r kIipII nlosrly allied, 
if not ideutioal with the African fossil, is one found by Mr. Wynne in the Jurassic 
beds of Caleb. I eluill have occasion to allude to tiiis at some flitane date in 
connection with the exnmtnntimi of Mio Cutcli fossile. 

Jjoealitjf. — Coonum, in a greyisli sanilstouc. 

JbniMMii.— Tridiinopoly group. 

h. Group,— CWa/df. 

.3. TniGONiA INDICA, StoUcika, PL XY, Figs. 14-15. 

T. testa mb'trigontM, valde kutftMaientli, aub-tumido, antiee rotmdata, i^fra 
margiHe tmvexo, potUce gradaHm attenmla, moderafe pndueia et ad ferwAM. 
tbmem oblique tnincata, coslit 12-lS concentrieis, h/fchifitls. cm^sSit, nuH.-c <:■! m»r- 
ffiagmtub-recie termiiumtilnu, tuteit paalo latioribtu geparalii, omala; area IcUa, 
mi medhm atujulala, mhu out pimulata otrf pauio earawto, ttmt IroMgenaliBiw 

♦ I li»vc > n ^.miH that tht wwodiuj' <l«j«uiti oi tioutJi AlrK* u* in p»rt iriih projirifty rrfirwJ lo \he jiii»»«io 
p«r»oil. liul I i n Tu: jure wkclbcr tiidj all belartg lo ttul Ccirtnatioo. BuhiI» tko Triaamu nnlrinta tkcre i> « 
Btmmiiia, a Qivtnuifia. uid a Plykaxfa, inJ wwr^l oUinr sWIa vUuli tuit » atSactmt more Uun a jonuiic 
tipget. It yet mniuni to be ibom v. i. th, r l^nlu^^ " w \- A oorMetto hit M w t Mw rtil* tw>rf <W Wl wiUl 
■Mtnoiu dupOfiM •fainJmil U> tlw U/w<t IjrMOMiid of Kun^. 
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potleriurtm dt-vurrenie mcirfjiiiiita. 

The anterior straight or sliL-litl) Jlcxuous termiualion of Uie ribs and the 
prolongred area n .niily distiiigaisb this speoies ftomoUieni Ubdongatoa 
granp cbii'Ily Jurassic, and onljr niniJjr nspraiHtted in fiR(ae«ottS depoalta. It aeenu 
(0 be a ver)' raro species. 

Locality.— ^Quih-c^^t at Airialoor. In a wbithh aili^ona MtnAtim ^, 
Formation. — Arrialoor group. 

A. TBiflOViA OBisNTaLia, XMn, PL XV, Eig«. 16.17. 

MM. Trifti* W l wfclh 4 n fc rn l f unfarM. Forhos. Tnat. Gnil. Sot, I^nd, ^ pwUCt al. t*jii IIk Uaalia 

llBITi. m ■ 1 111*1 t A'tXmX. \f k-L-.r nil-.. r- ... 



i a'OrV. Voj. A«tiiJ., P«Woiit, pL if, fi«L 31-3S. 
IMO. „ tri^UlU t\ .uluriH„lari4. Fcrblft iffad A'Owhlgmj, (ML II, r tiffp mrfi 



r. /eifo quadrtrngukwit^ ^ub-trigmata, moskrale tumida, inan/iiifnf-n/n, aiitice 
iremori, Me ef wtijhrma eomexa, postice moderate prodaeia, re{/ione ab uwUttmt 
ad margincm i«/er<y.poat«riorem exteata obfute OHffuMa, amt Wfwm tA eo tmptOo 
rupide dedm, ad termimiUottm oblique sett late tmncata, et siilco vicdU,-.,,, i<^<}lsi;,irt« 
dM*a,pffrteoreaUhUerhne<memfricemullUtn^^^ e.rie>'hri precipue prope marginem 
posterior, 01 l,ir:,/ata : siiperfwie cetera costis nunierogiB eoneeitMoit, foiffiiu. cow. 
dktaHtibuD, auiice ad marginem fere cbmiletit intbtta. 

The young Bhells jenendly aro much flaUcr and always more distinetlr sub- 
qnadnssuhr ihaii old oims ; in the ktter the posterior part of the »heU becouua 
111.10 pi. mure.l, ul.lle tho anterior does not increaaa at the ffmf ratio The 
c-oncciitrio ribs are numerous, amooth. veiy gradually increasing in thieki.r,s "as the 
•Ml grows, beooming at the aanw time more or less distant from each other • near 
the pcnp!i,'rv tlio lurrows equal in width tho tlucknew of the riba ; tfaflr tw^te 
anteriorly with a very alight fleruosity, but become noarly qmtn nb,,l„,, before 
they reach the margin. The are* ia very bnnd. .epamted from the cu.tau.d portion 
or the vah c, by n, olj| „!« angle, not quite so indistinct as in the typical ftttma 
of ttje " Glal>ra" group, but at the same time not developed to a distinr-f rib as 
a the « Chitoter." TWa area is divided by a very shallow sulcus in two sub-eq'ual 
holvp^: on the interior ,nrtion the concentric stria are dktinct in all stogea of 
toi^fltom'!^'^ ^ BMire or lew oheolete, eapeeiaUy 

lhia%urcs but except that iu the one the riba are alightly more dirtant than 
m the other. I do not see any eaaentlnl diffimnuie between faotb. 

Xofl«fa^.--Coiiia«ipollia« and near Pondiobeny. in n %ht grey and Unitb 
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donpited and nnnw gills <ui rvc li only free nloii|? the infMored|{ei tlw 
foot is rather short, t<>riuiiially expansihlc into a 8ubH>val disc, inmowte or ilighfly 
emarginated licliind, pointed in ftant, with Mmted «dges. deq>ljr mlcAted ii](ni« the 
middle sole, and capalilc of being folded together when retract' ^ -.y'Ahh', th- \: U,-,. 

Tlic shells ai* elongated, ginall, or of moderate size, posteriorly always more or 
less produced and often aUghtly gaping ; the hinge is campoMd Of two aouhJ]]cie 
multidonaculateddivoiguig marginal teeth; ligament mtcmal or external; pallia! 
imprmrion generally dnuated, rarely nearly euiirc ; internul layer of shell u^mc- 
times slightly nacreous, I n mioic often only with a slight silky Instre. 

The A'uccL^smM are dioraotcoriiod, as already stated, priaoipaUjr ligr the di*< 
tinetljr develoiMd poaterim alphoiM snd the frequently Ruiinited pnllM sim». 
the shells arr jwluccd iiost<>riorly, while th - r-L i-o in the case iu Xr^'nUi. 
There is really a very great structural dillercncc bclncca Nueuhtm and Sacula, 
and DcKhayes' criticism of H. and A. Adsma* taA other •oihan^ idoaalA- 
cation is entirely uncalled for. It coulributea nothing towanls Doshaycs' sug- 
gested unity, but it Kpoaks rather in favor of the separation of the two iamilic». 
No one will deny the relations of the two as to animals and shells, they aro only 
too well knowa, hut irhen the diffeienoea of organisation extend to auoh cha. 
matcn as fhoae upon which our whole ayatematio ofawnlteatiAn u haaedt it would 
hethc greatest mistake to ignore tbcm Iji f,t:o and make n^'.- nf tlif to in another case. 

Fossil apeoies of NocvtAStojs occur through all the known sedimentaiy 
fbroatioiiB, hat th^ never are naj nuraeroua, and appear to iuoreaie raj 
gnulually np Id (lir present date. Tlie pn!nrrix,vc species will bnivlr n-notir.t to 
15 or 20, those frouj the Trias about 25, from ihc Jurassic period about 10, 
from the arataoeona 63, turn the tertiary at least 80, and fk«ni the preaent aeaa 
nearly lOO. • . , 

The geographical distribution is general ; the spewe* of JShraAnra Ihe moatly 
In trapieal and sub-tropical, those of Yoldht chiefly in the Northern, seas. 
The usxml depth at which they occur is hetween 2 and 4 iisthoma. on slighUy 
gravelly, sandy, or muddy sofl. DnHni; farmer gedegiflal periods the same geoenl 
distribution appears ro l o in lii-'itf il, at least species belonging to flis Ikmily h»TB 
been found almost in all countries and arc about equally scarce. 

4^«.^<i1«g to the more or leat diatinct internal puarly structure and fbe 
prMmoe of an internal Ugamen* on the one hand, the want of the formar and 
the replacement of the latter by an external ligament on tiia other, two tub- 
flUBilks-lutvalwcn pn^ooed'lv H.Biid A. Adams under tn.> i-.'^iK .L-lvr iipi.rlktlons 
of nvcviMityM and ualletisx. Theee I ahail hare adopt, classifying the lew 
additional fosiul goncra according to th^ wl a t io n a to MOHit funis. 

"L (hm^Mia, WOvjy 1851, (Aan. Mag. Nat. Hist., 2nd ser, vii, p. 60). 
SheU !iub.rhcml)oi;1al or elongateil. inrquilateral, the heaica being atth-anterior, 
internally with a long internal septum extending towanda the antMfaw BinaailBr 
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impression; Lingc-line crenuJated or denticulalecl in tho whole extent, pallial line 
ratiro (?) ; tjpe, C. cuUraUtt S»ndberg«r. (lihein. 8chkshten8y>teiii, &o., p. 276, 
pi. 29, figs. 3 and 7). This is one of flie oldest flnHDt of itvCittAStSM, differing 
from Nuculamt { - L'^ hi) liy tin' iiilrnuil rH'-lEke aeptum b^low the beaks. Thi' 
form of the shell Taries Irom elongated to alxaost quadwigalarlj orotc M'Coy 
wji Chat the {NklliBl line u entin; it may be so, but it is not eitetriy tmoeBUe in 
any of the figures T All the species of CucnlleUa are from palseozoic rocks. 

a. Ferritomtta. Con., 1869, (Am. Journ. Conob., V, p. 98). Shell "elon- 
gated, posterlov htoge-lioe lonif, curved, linear, wifli nameRnu don tnosvene teetln, 
extending nearly to the end mnrgin; anterior area broad, (>!)lii]ue, ami si/ino- 

what distuit from the hinge morgiu; no foaset under tho apex ? " type, P. protexta. 
Gob., fifom eretaceooB racdDi of New Jersey. It mold aeem fttm Oie above dewsrfp- 
tion tliat the anterior part of the ?iiTij;'p-liiii:' is destitnk' oT teeth, bnt if that f1io-.i1i! 
not be the case, the mere form could hardly be conHidered as a sufficiently distinct 
ebaiaoter ftom the next genui, at least from its sub-gemu Adrttna. 

3. Nucutam. Link, 1807. f—- Ma* Brhnhm., 1817). Shell with the valves 
closed, inequilateral, jMMteriuily pruduciid and attenuated, surface finely concea- 
trieally striated and oonrered with a smoothish cpidcrmib; binL^JinedivjUedintoa 
great number of twth, cartilage in a small ])it below the beaks, which am rcn.' 
oloBe to each oLlicr ; palli'il lino slightly siuualed; iuternal nacre of sJiell more or 
leal distinct ; type, N. emarginaia. 

H n. Adrana, II. and A. Adams, 1857. Shell greatly elongated and thin, 
with tlie valves somewhat gaping at both ends ; type, Nuc. [Adraita] lanceolaia, 
Iiam. 

4t. YolvUa, M&Uer, 1832. Shell elongated, narainrad behind, or obliquely trun- 
cated, thin, ooreied irith a poUabed oliTaoeoiu exndennii, slightly pearly witliin ; 
airtilage in a large pit l>clow the beaks ; hingrs-teetU comb-like ; pallial sinus large ; 
type, r. laneeUata, Soir. Among fossila it would seem extremely difficult to dis- 
tinguish between IMdiv and JQWkAmmi, tmless flw rekdve rise of the oartil^ pit 
and of the pdlial sinus cam Ix.' a Lruiitn. The animals of the former are s^aid to 
have no posterior appendages at the mantle below the siplumS) so conspicuous in 
iVacNleHMi. It lemaint yet to be ahown whetheraU tihe qwdes of the last genna 
nal^ possess) the same. 

4a. Chonu adds aa a sub-genus of Yoldia Mdrcb'a Foriiaadia, quoting 
(eridaat^ Iqr miatake) two foaall spwioa, T. Sk$tii«hitkH, Kyst, and T. feetmaUt, 
Sow.; the former a tertiny, the latter a cretaceous shell. Thp fii^t is l oncentrically 
sulcated, the second radiatciy ribbed or striated i both have the lunula somewhat 
emavatad, bat they do not appear to me to diflbr ftom troe NmevUt, Hanley 
(Monoc:. NvcuuitxJ says th.nt Forflnndla differs from Yotdia merely by having the 
valves po&tcriorly dosed. lie quotes in the section a number of small somewhat 
tundid apeoka, like Y. fj^aun, M tLnater. 

• IUiaiaHWitebiM#«BtoMAnthMidlvKMk. 



Of 80TJTHBBV DIDIA. 



I.. S»t./^mly,—MJLl£TINjS. 

a. Kucularia, Conrad, 186? I have aot met with the origioal deeoriptiQii 
of the gMUU, but Conrad lefen it to tii« NuavLAwnM. In his deieription of a 
erataceous Rpeuies from New Jersey (Am. Jour. CrcTi., V, (i. 11, ;, ]:c ski-c-i tlmt tlio 

Bhcll is " not pearly, thin" « tcctli anguhr, nnd kioth of the posterior line com- 

piioated;" the form is ovatcly elongated mvX inequikteMl), the nuilwe mioottt, 
beak pointed, sub-aatodor; one of the typical species appears to lio \h« crcfscfons 
N. papyria, Cou., from Haddonfleld (Am. Jwir. Coudi., V, pi. i, l!-. 7, ami 
p. 98, pi. ix, fig. 25, (lower fii, .ai' In right corner). 

6. Mtdletia, Deam., 1832. Shell el<mga(«l]r oTate^ oompeaiud, «ub-inequi- 
lAtenl, nnooth, oorerad with an oliTaoeona qitdenaia, interior snknaemmg ; hinge- 
teeth tJiin, dentil iilatcd, the anterior much less so than the posterior ; ligament 
external, elongated; pallial sinna deep; type, Jf. OiUlenm, Dean., (SokneUa 
JSbrridi, Bow.). Hanley describes a aeoood qpedee in bii ICoo. of Nwvuom, 
M. Cununffii, from the Falkland Islands. 

7. Neilo, n. and A. Adams, 1857. Shell 8ub-quadran£rularly oviiiij, iuuqui- 
lateral, with the upper posterior margin arcuated, posteriorly sub-truncate, covMcd 
with a hraum epSdenni^ Bnterinrljr slightly gaping, inside not naoieoos ; Mage- 
teeth on both aides of the beak dmtienbta&ahiwat with intenaption; palUal risna 
deep ; lii;aiii. ut rxiernal, amallj Ijrp^ JV. awAttMr, and G-aim. (S, fhtmbttiit 
apud and A. Adams). 

Cnuoion sncnB or tiik KccvhAtnaM, 

AH His ww * gaatia nd lab-gtam svpMr to Im r*pi«Mnt«d in eictaoeoat rocks, but the 
dMtnMtion Mmm jr»t^bau waA T^k esB ai yrt hsid^gr nemrM with grtat >cciinicy. 
Tlie Nhi^hUm uBimlly are .man, modenrtdly trnrid, Mih«r ulnagly aUannalMl porterlMlr aBd 

flontou«ly proi3iu!«l ; the Por/Ux'lla are also (jf towII •!», tamid, and asmi^, tat sheitfy 
attenuated, and the I'Mic »« of larger f-y, v, r. -i i'l kiIIv muuijated posteriorly, not nauh 
piodaaed and aligbtlv flciuou*. But nnlciw tiic ciamiD*liu:i u- Uie mtcrtial stmelure eoullrms the 
lIllllllllllhlBtinn miwle according to these external .'liaracttr*, it wiiinot be looked uiK.n »» alx.iluUrly 
^ diflkoUgC •«»»• in ttKM* OOt tiM pidiial itopfesaioii in fowU yueitlaHa. M'hotlicr 
and which of the Enn r-— "jeniai e«old ba nbmd taPtfritn^ia and jV«rr»/ar(a of Courad ia 
at pie^t difficult to mr. ««ai-a Ite fBom « a<* aafl««it|r kaomi a. i«s«da th. type 

''"'tT:^^ of . larg. nun>U.of tb. h«. ««d.a, Hat^ ^ Ca«pi.h., At 

SaiM, m- aer, 3- part., p. +00 et «q. 

3 _Jir i.n j r'---'", p. BBid C. I'liU Mtretady rt^^mbU-*, in form and Hze, the Califomian type 

of c 

apei'iiu' ii "I" 

--fai 8C». IM,. 8»W.. CT™-. Soc.. Lou., .V, pi «^ 

BJirnilCTiafr gwwiiwgniir (" Bnart et Coroat, p. C3). The two lant apeoH 1M«U «M Am ST 
ia, hu* ttay ««*^ •» P"*^ 



Juc*«i^'21I!«^bTO»>»fc*^^^^ '■"•"''•^ r/«/co.v,//..c;, b«t a. the hinge of the only 
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18-1.1— .V./jerw/-,,nBs., ami a., l<3f., arc bolli iinrrow, poHerittlr omdl pndlUtd, 

MMmMin? .ir(/,-.>i«r( in l»-pp. Conrad's PtrrimnuU in a !<\m\hr &M]. ' 

M-i2.— .V. lr/i:«rHo, R«»., jm,7»»,Tri>, B i, cb, /pcor/irr^^, Nilss., (Fnrre.K.feBB. de XiCmlMW 
lSB!>,i.. llsti, J/«,v/,//^Oel«.. #««rt,«^*,E««.,i'»«Aii, AUh, r«<A> F»»re, M. f™=s, <k Ix-mW- 
18«(», I-. HO), F^r^f^MWl. jarfirfiMd OGmbel. "He la«t ^^ck, cWly rc«.n,Wc« 

tmUnarit, Jlarli. 

ia-M^iV. <i»^«*('„, Rvfkli., a(Hli,»;a«, .\Iiil».>r,(" r»«rfai'a,: Kr.pb and D., ia Petrcf. Aacb. 
Kroulef., ISir.i-.lfi, Si. ,,|,.n„.nt l., ll,e s.im<-, 1S51), p. iS), and /%„<■,.,:, MfllUti 

{.Moxu, S„pf,l.). All (hew are i.-.tc.! in U...,|i,et'« tkt of Limbonie ibank in Stanns'a BodUB y 
Nederlaiu), II dod, X.js. 3Ui, 3j0 ( = 401), 331 and 89S. 

*J"if:."*i^/:i^« *' ^^T*" %• 3. ^'^^ 

d^rfc., A«d. n. we. No, 8S4). Pict*t and Campioh. ,.kco thi, ^^i,, ^„,^„g the doubuy 
ftraiB, coD«d<,r,ng U t„ be a .\Vv,:r^. 1 bavc not e.vu.ninod any »,,wiim,n9, nor do Piofet and 
CampjcW .(«lc wL,.(b..r they b.vc done .o. Their .„s>5jo.ti„n «««« to U, ba«d up«l Sowerbv'* 
»m«k, that tlie specie, may bo a 0,r4./.. A. the .IhII is eq«iwd^ H WidaaflT dMa Bat beW 
to that genu., but it aociDB not impiobaUe that it ia a JIW«, Chgi«h nfflaint ««id«iNa annewM 

• ""^ Campiebc qaote tbi, 

tl...r,ndja.cnto„ y , . ......fieial gU,.ec at .bo fis«r«Hbr b.BW da^riptk. tl» United 



are olturly jwinlpd out (liulnu. Krcidef., pt. 11, p. J). 
with'llb ""Ilf O". pmcDt i.p, d^tioct from 

3Kll._i„W;« JTivibW, Meek and Ha vd., H. and K. f, ir.M ... „ 

«; ; r. , VV^i^ *T '•W'''*'. Con., ^;,»rt>/i^^ 

teto, O.. G «««^/a*,. a, Mid J(i» JK.«. M., ar. i^otic.! by M„ek f om the cL. 

C»„ Gabb. and Con., are marljfi«n tba ^irf t^' 

N. Amen..^ by Conrad in Smitl.B. Misc.. CoU., No. <00, ItM, pp. 8 M«l 4 «f 
*«M/««aa, Oftbb. PU. Calif., 1, p. 200. 
^^.pcriU« »>Atftkilmait af CeaindftOBi Ritortn* are identified by Pr««. with AW«. 



• N«, .V. Ri.„,, (185C, ^ y«^,-,/„, 

Bonn b bu Uol.ni- Kreidef , pt ii, pi. xx«t. fiR,, 17.20. *•«•*■ a M th* gitw bgr 

t Noil .Vi rai,</,irtt. Dr.noran, a twi,! nptci,.,. 

•uue «|^» « not? ^^^^ VM* •*«•»»•«••*•••, M. and H.j iatlilatfa« 
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B. TanNWU BWIOllia!!, IMe^ W. XV, Ftg>. 19, SS, 28, 27, 



IBSa „ ««i<-«Ha, Forkt.s, d'Orb., Pn>J, 11, p. "I'l, aiifta HMwiun. 

r . eUmgat«mA-qmdrangHlari, ittaquilaterali, uunlrnile compremt, eertwibiis 
tAfuM* parmOk ituirpetm, onHee ei roiuniiala, postice products, ad termina. 
tiomm t'lt- truiiraf,,, a ret pan' <, contexiuHaila, htmima, ehiig^d* Mgomili, l<evipata, 
m juHioribut gpeciminibm tupra iouffUudmaiUertub-wiotitaaiqatfanevcrticea tran*. 
venarnKf eotubOin nptrjtde cefera eotMWilriw tmOHeeriattt, eoHu Im^tia, oblmU, 
fire 4>fw«i rf <wi fg i», fma» d^lack et ntgne ai marfutgat ctmHimit. 

This species is readily recognised from the previous by the amciii.)r termina- 
tion of the oonceatrio riba, which ue boot lomewhat do«nwnrds aud extend 
np to the extreme nunrgm. It la a more compKsrad and posteriorly more 

produced shell than T. orifuh'V:-! : yr/in- ^pr'. iiiiLus .11 1\ however, very closely 
allied, and the aoterior terminatioa of the ribs becumes the sole di»tinguiabing 
ehamoter. 

Tills is no doubt tho ?;prcie3 Tvhif'h d'Orhicny first ■i!.:^n'Lif:fil with the Europeau 
T. isi)ii'-u!<i of I'arkiusoij, uiiJ iiath urt; iiulicud vyiy clu!>i;ly allied to each Other, 
the only dttrereiicc bciug that tiio Indian shell has a somewhat wider, snooft Blfta, 
and Uiat it ia poateiiorlj truncated, instead of being gtadnally namnrar and 
terminal^ rouoded, as seen in the tbiIous figures of wmaia. I bare no speeU 
mens of tULs last to oompai-e, but should that ciiaracii r j'rr. t n.jt to be constaul, 
I would without much hesitation consider both shcUs as belonging to the same 
species. D'Orbi guy's figure in fbe Voy. d'AslroIabe appeara to be aa enlafged 
one of a yourif; rciinen, but I "ivns uiml-iu to trace out the original iu the '.T;ii Jlu 
des plantes' collection. In the ProdivuH!, (11, p. 210,) d'Orhiguy wrongly iil. uti- 
flea ahiagfti from Ibadiohenry with wiori. . '. '(f x, r tI l s, n tauiing the last one 
as distinct from ori'V.fnUs, Forb. This is a double mistake^ as already pointed out, 

Auolliw- aijuciei, allied to gemicuHa was described by Oonrad aa T. tyriaca from 
IkliBstine. Fraas prouounces it to he the same as T. sinHata, Park. 

Xoco/i/y.— Neighbourhood of Aoapaudy and north-east of Maithal, in a com. 
pact calcareous, and in aofl^ SBndatone; fai«. 

JibnmMpMf.— Tiiolnaopoljr group. 

6, TBIOOinA. msvtAt SMiexka, n. ZV, Figs. 18, 20, 21.' 

ad mwgin^i poster<hi^feriorei>i decurreiifc tA'cM' oi'ijuiata, punime prodvcla, 
altmmiia ^ aHem^»atie»em angmlalim IritHcd i , m.rrgine lunulari ei areali fsre 
reclta, iTiigvbnn T05^ ad apices forman(ib»s ; tu$tula ongwUth eUmgtUa fomMim 
ejccarata, area perlonga, aHguata, fere plana, auMbut hmgntit; nfeifimt tuMit 
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IS-IC, hi;)U'!nformibus, arvlit, diataniibut, in declhitate pftUcm OttnUnrnkt Mti^ 
lfiatii» (alui, h<tud profundi^, mimtiimime siriaiis, notula. 

This interesting unoll form may be i-egardedas a miuiaturc of the European 
T.^ eseenMea, Park. The nba on the nufiuw an peenUaT, aharp, but little pvo- 

minent, nnd vrAh mry shnllou-, broad, miniitrly striritctl inff-rspac-rs. Tlic lutmla 
and are:; are bulk uisunciJ.v margined, narrow, and smooth, the first souewhat 
excavated, the second almost quite lai It It veiy rare that a distinot lunula i« 
present in any of the specie* of Trigonia, only the " Glabr.T" lia\ f if occasionally 
indicated, though I do not know a single species which has it equally marked as 
this small Indian shell. Ft mi-ht, therefore, be suggested that the qweiea Oould 
rather belong to Mtarte tliau to Tngoni<i : hnt n'p.in'it this Hie examination of the 
luag«-teBth of the right yalvc speaks, there bwug m it only two diveqjiiig and 
distinctly striated cardinal teeth present under the beak. 

liOCiUit^, — ^Near Arrialoor, in a aofl wlutiah vndstoiM; 

J*«»«fio».— Anialoor group. 

d. Group, — Qtuidraia. 

7. TniGOKlA CFKNTPHEA, Str.Vr-:ka, PI. XV, Pig. 13. 

T. te»la mb-quadroHgulari, pauU) ii^a, inaquikiteraii, antice itretnler rotm- 
data, p«dioe pnduota H «d termhiamtum htte ae mOnttmide trvtrnta, *upe,-fioie 
COtMit tCHuibm piiuh fleTHOxh omiuno ciw/rrlini crw/lafu) wnata, ii» i» ana 
perlata cum a^aceatibm in regi<me ab apicc ad marginem u^mhpotteriorem «vw 
t«Ht»po»iH» angulog fire rectos fbrmanU^. 

A very marked species, easily reoogniMd by the nnnterooa finalj CKnuIated 
nbs being preaent on the entire shell. Thr form U littl, longer thm moat oOter 
Apedea of fha " Qua^U" gioup, but the ornamentation is typicaL 
^^ZoiM%.— Olapandy. in a farowniah aomevbat oolitiB vo^; appaiantfyvaiy 

Ibma^aiat- Arankor group. 

XXXIT, FmiMi/,—WUCVLANn>A 
( Zdmmc, anotortun). 

?n»«liimal8 have the mnnt.1emnrLdnsal..,.nst entirely orn.^ <-x(vpt rMt.n-iorly 
ara reiy Miort distance, a uarrgw commissure separating a posterior sinhonal 
open,ng. through which partiaUy, or almost wholly, mited. wtnctUe. siphcu. 
can be protruded; the exluilent siphon is occasionally rc-pn seated by a simple 
»»ntte Old; Bomeemcs, as in miculmia and iV^ito. special appendages of the 
manUe occur below the siphons; these apparently aadat in hatohii^ tbejniang, and 
I doubt whether they are constant in U.e dlir.r.nt sp.ci«. There L one nuV 
•r palpi onettlm aide, they being elongated and pomted; one pair of unequal 
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NUGDLANA, XAnk, 1807» (leep. SM). 

.v. ^J<^< y;j;i;(»re trigoimla, adiilta ooaiim eUmgata, ninUa, idbta, ^M^wf. 
loi^raii, Jtottue longiart, prwiwla, teHsim angmta, »iib-recta, et ad termiuationem 
trummtuta, area tmfftutitrima, siiperjicic poUla, prope apices fm'e Uecigaia, marginet 
■■ei-i,,, cratiiwtcuh roni-fni,ucr sir.^Uai Cm'iiM miMiiaitiaa^ iitMo^ 
minima i^ra apicrm mid inierruput. 

Hi-iglit afibrU : iU ili«gUl ... ... „. ... QM 

"nMum „ 1 (i Qr^s 

Tliis little species bears k ivtnui-Kalily clost-: resf-uMaiir.;' ta si,mc of our eastern 
forms, like pmlUUa, ee»trioo»a, aud an upparcatly new species from Coobiu uul AAen^. 
I dndged all tbiee on ataAj mud feehreen two uul tluteft Mhoau of mtermt the 
In'f lf>rri1i*.}-. TIic poculinrHy "f t?;f> fossil species lies in its posteriorly almost 
perfectly straight oud cunciiurm produced shell. The surface ia poUslied, nearly 
quite uuooth at the beaks, and latbec cosndy conoemtaicaUy rtriated tomntiU 
the mai^ina. 

Locality. — Moraviatoor, in a daik brown, oaloanoua and earthy locki ywf 
oonuuon, tbc sitccimcus having been e?ideiitlj limg in lavge nmiilMn tagetim. 
^nHO/iott.— Ootatoor group. 

S, KvoolavJl, tp. itul^ n. XVII, Eig. 14. 

A single oast specimen ma found in the brown earthy MmaifaMw north of 

Odium; it bflnri:s to a Nur^lana ot & Yoldia. I*s lirnnrlly oval, sub-equilateral 
shape, iiiui very nuuier jus (.kniiculations on the Iiingu mur^'in show it to bo distinct 
I'rum any other species I am acquaint«d n-ith, but the single impimdon of a left 
valve ii not ■nffieieat to charaeteriie the apedca in a way that it oan agun bo saieljr 
noogniMd. It it to bo hoped that mofe and better qwaiBflnswiUIn time be fimnd. 
ibnHofiDN.— Ootatoor gfoup. 

YOLPTA, .Tn ^i-.r, 1832, (sec p. 120). 
1. YoT.DTA sTitiAiciui, Forbet, Vi. IV, Fig. 2, and PI. XVII, Pig. 6. 

IdVi. Lt i : <'i 1 f vi' i ." otI . TVw»« OmL fioc. l«nd , vii, p. 118. pL iiii, fig. U. 

Hlf ,„,(, ■„. I'l.l.h. V..V. A^lIM;l■.', IM , 5,1. fi^. U-l.t. 

Infill. tiOffU, I'liiti. il, p- I£3tf, — 014^ anctonim. 

Y. tenia nii/j qitadrattffitlan, eloHffala, comprfsttmeuia, inaquilalerali, anliee 
pmHlo hvciori et ad maryitwm rotnaduta, posliee prodiicta, enbjlearuosa, ad tnarginem, 
late Mffi'/i't' 1.1 f. Hitcnta, rcffioM tovali lMffa,ptamUij foulutim cm«ma, ntfira earn 
tttkQ huud ^ixjatidQ ab apice ai tt imium ^mtm potUrionm tstauB wttnekn mgfer- 

4k 
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deati^ Wrdinu nuniertMU, fovea Iriangt^arimA l^teem 4Mlii. 

Hdglit oftliaU I itoln^tit «. — ,.. 0-M. 



Tliis species isallud to the recent FoWia ariifl|)ftr»m, but is of smaUer size 
and haa the striatioa stronger. It aeons to be a ray rate shell, as only a single 
apeoiiiiea of a Ml ^rtiwe odsia in our oolleetioii. I ham, therefore, given an enlarged 
view of Forbes' oriijinni. As to -, iu.nil form tlie species would be taken for a 
ifeiifi, but it has distinctly a small cartilage pit below tbe umbo and no trace of 
al^amant 

iMral^tff.—ysorih of Earapaudj, in » soft OOMIB sanditooa; TaaSetmiy. 

Ibrmalion. — ^Arrialoor group. 

8. Tou>u. OBTirsATA, BtoUeOa^ PI. ZVn, Zlgs. 7-10. 

T. tetta omto elongata, Itimida, aub-inaquilalrrrdi, ,w(!,:e siih-niluwhilu, po»iice 
pvmkavnt huffhre, su/j-tnincata el prope marffinem guperiorem itidUtincter auioaUt, 
lunuU Ma, meHo paulo elevata, taimOiter igftpiatuOa, eonctitiriee ea^rtim ttrlata 

were fovea parwe mtlnusto. 

"•W* ' «»»taBft ... 

Eftsily distinguished ftom Y. ntb-nKmna, Phill.. and other allied apedea by 
Its mora inflated finm and very nnmerous and smaU hmgo-teeth. 

XcxwWy.— Karapaudy, in soft, coarse, whitish sandstone » vot oonunoo. A 
nmihif and perhaps identical species also oooura in tlie www iaodataoes iwir 

Htieeparmatoor. 

JVwaiwB.— jLrrialoor groap. 

1. Touni. BcapsmonttA, ffMleal*, H. xvn, llga. ii.ij. 
Y. testa elongata, sub-tumida, MtO-f^mquttalerM. mMm f«Ai«fafa, peHiee 

»ulHH,udata, »en*im atlenuata el compr^.^«.,<>,,u., sub-mlcata, m.rom^ „re,>H 
amOMO, area angutta, dcplauata, umbontbm, tumiduli,, aetmtouUg, approximate 
mstructa; snperjicie eoMrtot om^Mim i^gtaarUtr^mtMatai MfdiM cfenMtaa 
ttumrom prcedito. 

Hriiriit , it,iwe& „ o«i 

Tl.i.k»«, „ . . .„ ... ^ ^ 

This species is Tcn- tlu. Xco. omirn Y. ^apha, d'Orb., but is distinctly 
Jess elongated. It dilfcrs from slriatula hy being more attenuated posteriorly, and 
ftom obtmata by being a mudi move oompnssed shelL 

^Bcott^.— Comarnpolliani, in soft fAitish sandstone} aftpanntty nra. 

*briiiB<foii.~Arrialoor gruup. 
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XXXV. Fami^—lfUGULISjg. 

Anitaal oval, with the mantle mai^fin* entirely open, with cUiated cdjjM, which 
on the shorter, or posterior side, wbero the siphons should he plaml, are a little longer 
tlmn anywher,- rlsp ; there are uo distinct diphona present; gill* elan^kted. UB. 
equal; Iftbiol palps tathsir larger mb-truuigiJar, unequal, the „pner slmrfer. 
thidcened. and onriad. the lower dmgatod and uairowor ; foot g«nicuIaEo, eximusiWe 
into ft sen-afed disc, which cau he foldf 1 tiv-i ther. 

The shells aro oval, produced anteriorly, Teiy short, and sub-tnincate poste- 
riorly ; hinge composed of two ca«nb-like ternted or dentate hinge margins, ligninent 
internal in a apeoial pit, pallial line entiie; intnaal hyw gaunJlj ttraudy 

The NccuLtDM diffisr (cam the last famUy by tbe total want of speckl riphons 
and by the mHin pallial improttioa { the ahell» arc also readily distinguished by beiii^ 
Twy short posteriorly. BesUos the iment species of Ifuciila, the &l>olls of which aie 
always pearly insiili-, th. rc lately been a peculiar sliell made known under 
the name of Sarepla ; it is of a moiie oval form (something like a short ^-r ^'m f}, 
but not nacreoDB hstemalljr. The other otMiiaoten aie those oommob to Vuewta, 
nrd it seem; to r.w, flioreforc, that Sarqfyt nag mm appmprmtdx he ehuied 
m this family lUan in tho Nvcvlaswx. 

Fossil species of Nvculidm occur in all Hamations, end tiisw geoksical and 
geogeaphionl distribution is world-wide. There are nt Irnst "jO ^ji. , 5 kiinn~n rrmn 
the FalnoEoicfl, about 80 from the Trias; the same uuuib-jc b:iiul.v ijicfCiuiL's in the 
jura«sic <iiiii , uliicl. is nither sinj^ular; 71 species are on record from cretaoeoui 
depoeits. aud somewhat mora than one hundred from the tertiarieia vliilo (hen 
era hardlj more than ahont 40 recent apeeiea known. lUs deerense is nmark* 
able as compared with the Nucri iml'.l, In \\]nv\i wo sec an increase ttnnx the 
tertinry into the present period. Tbe species live oa muildy ground, in the tropical 
•Ba»noaa7lM*wMn4hmaadaixihthoiiu, hat an fboad at ft auob gnalwr depth 
in nortben asM. 

1. Nveula, Lam., 1700. Shell snh-trigonal er ohUqnelj onde^ tnnmcent. 

inequilateral, posterior side very short and Bub-truncato, anterior much produced 
and generally rounded at the cud, surface usually smooth, oorered with a thin 
olivaceous epidermis, highly i:aci x ous writliin ; hinge-linc augulatcd and dcutioulated 
on both sides of the cartilage pit» viiioh lies below the beak and extends antedorljr; 
sometlaiea Uiere Is a tUn snh-extemal ligament present ; type, N. naderu, Linn. 

la. Acihi, TT. aiiil A. AiK-im!-, IS,'?, liu-i lici ii sueiii ■'"in' -In' '-'n arioately 
or angularly sculptured species, of which iV. (ttmncutu. Hinds, is the type. 

a. tbtrepta, A. Ad., 1800^ (Ann. tt Hag. Nat. Bist. 8rd ser., Y, p. 808). 

Sli.n iquiviilvo, not piiftrly within; hingc-line nearly straight, prori.^ril with 
numerous denticles, cartilage internal below the beak; muscular impressions 
diatant, pallial liiM entbe; tgpp^, «, yacfeax, A. Ad., ftom Oe Japan seaa. "Ibta 
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_ 1," gays the autlior, " agrees with Nme»Ut in the simple paUmI line and inteival 

]%tm«n(. wai.m»kMMilia in not beiii? nncrnous or i„ arly within, and in t'en. ral 
Ibm and obnneter. It belongs to a ajstmck lanUly betweea mcvus^ and 

Iti»po8«ibIe that this j« the recent rcpiw^ntnn* nr fho f<Msi? Cfenodonta 
oounedtbf in many respeeto (he l>rtfoTOii>* mth iha .Yt cra.<w/>^. for in thowfiwai 
forms file i.alhal line has not been ahoim to be siuuated, bat the posltku of thfl 
cartilage or ligament also not as yet been satisfactorily traced out 

ll.n, pa,tc; . 0 M,. k and Worthcn. Gcol. and Pal.. Illinois. iU. p!^) 
riu. uamo has becQ proposed as a substitute &f Hail's mn.„„,a but Muk.. 

ItS'^r'J^'"*^?'^"*^"^*'*^^''" r./.W.ya possess the 
b^njje-teeth of the .A lAch I gn^atly doubt, there is no snfflcient fcr 



identifj ,ng both genera. Some of the 2VtfMia«v« noted Lv Hall and M'C oy certainly 
axe so ex remm, thin Aell. that they most improbably' belon, to the ^^1"^ 
Taking C'/.«. Salter. a« the t, „f gc.us. it could be cMruci^t 

dongately oval. .ub-e^uilatenU. smooth, or fludy concentrically .txiat^rTv" 
mo^ely convex, hin.^ ^fed two divei^ing combilUco den 

SKt fa^l!!,? • ''T "'^-^ ""'^^ '^-'^ below the 

tumid iWm. onlj to dlflhr by B more ebngatcd and more 



LiMi or CMTAceoiw sracnv Kvorui> «■ 
fiwa ti» German Pk.n^ particularly r«,uitt. ^-examination ""WWai i|miet 

.Trt^'^Tr::!;':" "^"^^^ ""-^^ ca«pi.heh. w.s«w^.iir-«r., 

d'Orb. J«W««-, Sew., AoMnA, P. ^ c,»j^, Piti, 

• WTiv Jwail'OrbirBv fPdHU™ -1 

^7 -r •-.'"5^n':*i^,"^^ 

1 '*»*»»i>~it**s.i«.»^Msfc^ir' 
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Nilss.. RcJm » (1 m) . Tin. W ^ i. «y ««ri»hrt«fl7 d.»et«ri»d , it m«y 
to be .dcntjcal w.ti, trtfaer ii,«<^ „ H»9tmii «r UUler. 7t «as ontn„.llv „ . .U.«l 
fr«ma \^\a^^bcm^t,^M>m«»}^tk J^O^ but l>«th«t MUllc, uor Bobhu.c Jlu,:. to it 
in tlMr pDbliMtmt mliHqiKOi to ilime of Bouier. 

to— JV: frouMte, NilM. (Favr«, Desc. M. fos!. d« I^mberg, 1969, p. 120). Tbia.lwly 
iWEmbltM »lrmMa, Bom., (»C(5 iilsi Reu.ts in Buhm. KreiJ., pt. ii, p. 5). 

30.-A-.rf««rf«/-, Bous8r=.V.or«/v,,NiU8., P.-1. Snec., 1 W7,'p. 16,'i»g««wi«. M.llt«U.lM«). 
ThiaspeciM is quoted Uy Bo.quct from the SlMstridit beds under Wiliflon'a MM; itiaqiuto 
diflferent fmm Muotell'i i|ied«t. 4iM«ut«d it witk • Bpcoial bat wblMHatlT 

{B»hm. Ki^ide., prt ii, p. ^ MMtOcd it bj- wfatib mtl, 8oir.rt,y', x„p,^ 

Sl.-lf. jnariUut, M«U., Von. 1^ AmA. Kicid. Bapp., ISN, 11. TOm tpwiai da 
flloi^ KtemblM Mtrutmh of RjSmtr. 

32-36.— iV. «>i,c«^r/fa. Fiach., inUnlriata, Eichw., Marrorfji., Eichw., rfi/^to, F.icli 

dfscrilwd (in Latb. Owg., 1807, x^n. iiv., p. 585 «t s,w,.) ftom tbc crcfiuvoiM noica of Butatt. 
Kiehwdld mentions bmidc. impreua, ^ovi., pra,l„tla, WiUi.JLtJ^J jur/inala, 8aw.,M«b, Kmnt., 
and JlfmuTiaxa, d'Orb., the lost «( whidt ba idintiik* with Tmatachold'* Qffili. 

.S6.— One small >feekt m Sguoi if 0«<i»«Bw fk Ut Ailmu da k Biirtbe, \ni, pi. xx, 
fig. 1*^ widmtlwiMiBiarffjajwiMiaorBoM^ j. 
dtbar ■ iniall fimn of mt^eta, Sow.,'*.* anew species; it alio exl.ibita markwl r«)«ti,ja» to our 
Crafticuiii from SoutlM>rn IhIki. 

37.— jV. D^watqKci, Bi.ui t .ji Curnct, (Mem. C»ar. Acad. Belgiquc, jtixir, Fo8si]«dela 
Hanlo do Brawiuitgiiie*, p. 62,) belong to tbc sulvgcnuB AeUn. 

in-W.—iV. MaiiriliiHUa, creUtea, and i'Mamwi are daaotibtd b/ Coqnaad fiom *» pt— , rgm 
Comt.. p. 211). ^ 

41.4i.— iV. Mwerteand.ittM'iluuor d'OrbigByneftoin Souib Ammca. 
43-66.— eaattttaia, M. and Hayd., MlattrimU, Sh., cnnfifomh, Con., j;,t.r/«, Gabb, 
r <t^Ualerali; M. and nayd.,//-ijrifc»(, Sli , . '., ,'ste-tlriaU, M. and II., ;)KrtraM,j, Con., ;*r^«,i/,«,' 
Cou., phsiatrjina/a, M. iind Hayd,, Sli., ttiptaaa, M. and 11., Tmtiaaa, Meek, on 

nsordcd in Meok's CUecW-lijit, (Smiibs. Misc. Coll., Xo. 177, p. S,) from North America. 

56. — iV. Ctfwm/i, Meek, in Conrad's Clir,-k-li6t of eoceiui fcaiito (Santba. iliie, Coli No MO 

p. *) 

M-ili^N. ldeiU\ biauttt, Gubb^ (Pa). Caitf., I, 198. md H, UTJ vm — A-Mmia, Ifiiaa., 
ctnoBiKMMMMAi, Broirn f^VmetOmui glubMi, Gr«y «c Loaeb), and JIT. «fi«(fM, Gabb, 

(P. Qdif,, II, p. 197.) are dwribcd fmio the Califomian orctawms dcpwits. 

SO-ftS. — N, ptretala, t«bmxcronaU,paraUeta, tfriaen, afl/nrmit, peniL^ uj, and dimpfa »ro de- 
«i>Ti!*d by Conrad in OIT Rep. of Ly neb's Exped. to l^j]a-sitiin>; the luxt is cfm.Hiilered 1 v t'r;i;i» to 
be identio.ll with d'Orbipny's Uenasmana = imfreta, Sow., (tiHt WUrt Nat. Jalir«(li., sziii, 
1>^7, p. r.M). Fraas aleo meuti >'<s y. OmadUMa, 4'Ofb, wbUi Piatat nod Cai^ioho 
eenaidtr t» be » variety of flanalM, Dt»h, 

99-n.~ifaMlamtatimtiaiirifaHn m dneiibed I7 BehsfbanU ham cretaeMm hedi of 
Bavatia (Siid-Bayc-rns Letb. Oeog., 1863, p. IfiO). Of tb« first tbe deicripticn and figure are no 
iDsuflBcieiit thnt do opinion eon lie fonned about tke SottU; the nccond ajtpears very closely allic<I,and 
pToholi'y ill rill, jil with Zitlel's Slaeiei. Schafhicutl on p. 371 of the «me work g-ivcs a^iu n 
If. tritjiaetitt. Gold!'., from beds witii Inoettamxi mfdhiiifi. Goidfuau dnerilKS a tritmslnt, 
Mttnst., vrhich name is substituted in the "errata" for A"; IrifoiM noted in the te.xt, bul tin- ^iH ciaa 
I* aald to be from tbo-Liaa and L. Oolito, and ia oaftainljr qqite diiTerent from Sebafhaail'a iImU. 

tB-n,—if. ftMaffoa, M^/MUii^iiii^ *nuriaik$, and iUtmtm oemir in tta Saatb tndiaR 
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KUCXILA. Zemtin^ 17TO, (seep. 825). 

I. NvctriA vjMvacA, StoUaia, Pi 3CVII, Fi-s. 15.M. 

N. tetta otala, talile ina^tUatamU, anHm jmWw/a et ttb-rottrndala, poatiee 
trewMima, oWque truue„la, area >v>f!'ni'>Ui p! h,i;,c, !,^,in,c(a, comp>VMiusciU<,, 
nmhoHtkM ebhuiiuoulk, approxim'Uis, iticurm»; giipcrjicie ooucetUriae minute 
HrMa, mieif mmmittk oruMMka ad marginem ^tadUa. 

II. i«ht griUl i Hihaub ... .„ „, ^ ^, 

Tl.nkn,« . , „ ... ... ^ 

TIlis aimues belongs U> tlip type of Bcsliaycs' mnplex, lar-clv reprosont<>d in 
orefaceotti rocks, but di^^tin-iiishcd bv iu iwrfrcUy truooftted {nsterior end and 
flat, or along tho ,„ : l.nost excavated, «n«. It in tH. rwpect resembles 
Jf.wr, Qieb., flCHera, Muil.,) from the P!a u. r h;h nt A.-ichcn, but this .p.dcs 
M again dutingauhed by its radbtuig 8triui.ou. which is alivays more or less 
Oistiuctly traceable. 

JMHUitiea^KuaignAj, Goin«npolliaai, W OlapAndy. in • mlL wbHUh 
and oouiB ■amutone, 

ilinMlMM. — Aixialoar gxoap. 

a. Vtodia mmnirnu, J^lirte*, PI. XVn, Figa. I7.ig. 

l^Iir*"' ^''"'«^^«'' •""'^"^ P«''fo .repeat.,, 1un.i ^^.y/. 

tlriuta; dentibua cardiui, 

ai^^^ ^ ,„^^,„^^^ ^^^^ 



" ■■■ — — ... MO 



S mi ^' y P Cunliffe-s collection of Pondicl.erry 

The ™« c^r Z ^ '^^yntei. and indiattnctly mno^ed. 

iiSXteTS"' T""''' " ^"'^ elongated, nmrgiiud. anddtnaXi. 
uuDHenM plate, forming a deep excavatiou on tlw cart. 

Ume.tc^o' oziv':!^^''^''''-""' T ' ''^"^ Niimypof. ia-a whito sandy 



• I»«frl?lh««f«tt»«riidWwtli«lim«Ui,,||||l,i^Bi^ 
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». NooTTlA, tp. ind,, PI, 'XVII, Fig. SO. 

Till- figure rq)n-». n-, up. ..vid.-ntly larger and more sub-trii^.ual shell tiian 
.V. „„lrf,>„(a; tlio anterior musoulsr impniwoa u v«ry fiiint, tlie pwterior wms. 
what Iwit^r marked »id foundad; the «ut tbowB 18 antorior and 10 porterior 
teeth ou the hinge-marghi ; the ktu,r are lot,«rer. l>ut thinner than tho former, and 
Uie denticubtion is barely intcrruiitud undw the Iwalu by a pit wbioh must Im 
amall and situated quite internally. 

iMtalUjf.—Oiuuai only th« sinjjlc H^uicA cast specimen wns found, and as 
there aw no tnoea of fbe shell sm-lace prii&crvwl, I will not now Ue&iguate it 
with a specific name ; it bean aome i-elation to NiUaon'a oeaU. 

Formaiioi$. — Ootatoor group. 

4. NvfVLA rnA^Mri LA, Slulkzhi, PI. XVII, Tig. 2^. 
N. tenia tub-tngoiia, crtumingcuia, tuoderaie tttiMda, tupm teale, iiffiu nufftu 
eomtan, mHoe ad UmSitaHmeM a»gua9tim rottmdata ttUenhmque ni^MgttkUi, 

pmliee bn'i-lmiimtt, oblique iriiiicitlii, area fru'i! /(".v,';,,, /, r- i:...,y:,iiittt, Utltusciiia, ml 
medium pnulo ch'cata ; ttipt/rfirie tlriit cuiwi'iilricM crasxinncidui, eonfertutunu, 
uomittiiquai/i 2-3 siilcig profuudU dislantibus ad vuditm et ad per^heHan »Uv>, et 
9trii* rwUunlUtna minvlk plus minusce dinUuctU i»teneeti» miataf eardhte mulli- 
datktta, daUiOus fovea parca iuji a umbuuet nta iuiem^U ; margiue iMltmo crut- 
w daUieulaio. 

Htvlit iTiImII t ifakiqth „. ~ an-o-TB 
niekMM „ ... ... ... 0-41-0'4S 

T1ii> :i n iiiaikcii ily s'rong shell as comjvared with its size, and kouic specimens 
are conspieunusly tuoru convex Uiau the one llguml. The very cloi>e ugowutric 
striatioa la often inteiin|il«d about tlie middle and near the peripheiy with two or 
thrw) deep fui i c t^-s ; they only iudicat^ stages of );ro\\ th, and are, therefore, o<»casion. 
ally absent. A uao radiating striatiou is also tracesiblo on the entire surface in 
wdl pmerred spcimena, Imt in others it remains only posteri<nly distinct, or in the 
furm\ra separating the oiHiOBatrio atniB. The internal pearly ^ eztemsUy 
Tory finely striated. 

Zooa<%.— Karapaudy, in whitidi oouw aandatone : not nneomuiioii. 

HiraMift'oM.—- Anialoor group. 

5. NrmA mnOKS.^rA, Siolictka, PI. XVII, Pigs. 22, 21-27. 
.A', testa partiUa, ctougato omi»,a>Uice lale rotuHdattt, poatice breemiiiKi, oblique 
rottmdate nb^nmciUn, ttna ed mediam tolde pnmiiucnle ; ealeii paulo coutej-m, 
tuperf!,;!.' rfiHceuirice et radiatim eraane striata: nutrgiae uitenut d«atkuUito: 
eardiite deid^btui numerotis, pareulit./ocea infra M Mtoe w iiUtmiptii, Mffnwfo. 

llHtfht aTdull I itotonilk ... ••• - (^'« 

ThkkMM ••. - ••• 

Tltia BpeciM ia doieir Allied to the last, tmt it fa more i«gatarly ovateljr elon< 
gated, rouMwhat mon compieHedtowDnla tlie nurgias; the aieaia leas tnweato «iid 
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more prominent alan» the median Hie trhen die two valves meet, and the striation 
i& an compared with the sIec of the shell coarser. Tho shell consists of two distinct 
and easily separable layers; the outer, thick, calcarcons, which esbibits the above 
noted omamentationt and the inner, thin, pearly layer, which is radiatoly strmted 
externally ami sm.jo'.Ii inf. riinKy, oiily tlic inner peripLerical margin being dentiou* 
latcd. When the upper calcareous layer of the shell is removed and the pearly - one 
preserved, It woold be lutrdly possible to identify both (see flg», 24 and 26),* if 
their couuoction was not verified by otlicr s[K^< imons wlnrh liave portions of tbe 
upper layer still preserved. Again, when both the caUsareotu and pcarJj la;«n am 
leuored, tlw oaat appeals at a quite smootb shell. 

This n snmcfcnf -rtemplifieation of the va!ao fo hr attached to spooiet irideb 
are deseribojl ouly tnini imperfect casts. They ai-e aeiuu etricto utelesa. 

£imm/i^.— BEoiniTiBtoor, in daric eartby Ifaniwtff ii ft . 



ZZXVX. BmOfy^AROlDM. 

Tlio m;nif!< is |.rii'; fr ;! in its entire extent, generally with fringed edgei, 
sometime provided with smaU ocelli, which appear to represent eyes. As a rule the 
edge of tlie manae it donUe ; Clw outer is thin, entin. and secretes the cpider^ • 
the inner- is thicker, crcnat- d, nr mululated, and if any occelU are pro^iont Ch^ am 
placed on the outer side of tliis inner edge. Tho foot is large, geniculate, more or 
leas extensile into a diaoaad anteriorly generaUy somewhat produced, below often 
grooved, posteriorly truncate with or vrith<nn a byssus; the palps are said to be 
short and represented by merely detached portioDa of the branobia, which arc two 
in numkr on either aidt!. oonsiatiDS of nomoKnu rather loose filaments; they are 
geneiaUy very large and suh.rqnnl ; ILfrc are no special Mphons present. 

The shells are round or oval and elongated, with an external ligament n«aally 
•ttochnd to a specinl flattened and grooved aiw bdow fiie beaks. scmeHnuH ooo. 
rantrated m a single pit ; \hr hin-r- cmvqu,^ of numerous cross suh^qual teeth, 
fitting Bltemately beside cadi utiicr; two huge musctthir impressions, pallial i 



There are two somewhat different groups „r ?nl.-r-,milic.s to h> diainguiihea. 
Axnr^s^ r= PBCTCKCLuyjiJ and ABax^. The former more resemble the nra. 
v.ous families than do the latter. The mdmab o| (he jxnfjmym bav» • short toot 
with a broad disc and without a hyssus. Th. shdh Vnre tin: Inn^e-teeth always 
arranged m a carved nnbroken series. c<iiml on both sides, but as regard* the foim 
of the sheU and the development .1 t ,e Ugament they pirtially greatly Mtembb 
^B'ce.irr.A The genera referable to the suKfrunily are .\,,a,.M,, TrigonocwHa, 
Ijimofm9, C^frtUa, Nmineaa. Axina-a. and Lyrodemut. Of these the fossil Trigo. 
. . .V .tr mdv recalls the shape of some o/ tho jrranMWB*,- iia Ugamait it 
sub-csteruul, aud Cynlla appears to be its Nceut npteaeotatiT»s SMn^ hat 
• Tiii> nlf« hH Mniwvtiit niANd 1^ mmkntai 
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tte shape of NueiOa, but Uie oaidinBl tooth sfittllnrly disttibated u in Amnmn 

^ 'he lijfftnieat of Triffo/ioewlia, but tl c round sLaiw of Ajiiiitea. tmd 
I^rodemu is a peculiar palaxwoio lossU with the liijigc4eeti» somewhat similarly 
dispoKnd u in IV^poiMNNMKa; «h« «ztenid (duuMsten m, however, immflkdeDy^ 
kuovru. 

In formor geological periods the axismisa. .vch' scarce ; Wwy appear ii> liftve 
Hr.-n )rin:f lav'oil i. L'.ink <;pncric fovuis, but niosit of those n!m;irk!iblc tvpcs have 
again died out, and ouly Itimopiii, Cjfrilia, and Jjtituea have oontinucd up to the 
iwwent time. Still leKarches in the deep ireten of trapioal sbbb may supply many 
of the missing links, as Il ls nji^v nr. ntiy been proved by t1h: dfsrr vr iy if Cyrilla. 
I^ffodetma is, as already noticed, pukeotoic ; Lum/pti* occius in the Tiias and cou- 
ti»MB np to the |weMnt tine; THgonMoOa and JVwi»eil» an known from erata- 
ceova and tertiary deposits; Xucmiello only from the htter; the ocrnnrnrr of 
Axwaa in pahcozoic roi'ks is somewhat uncertain, the few forms known are not 
typicjil, but from the be^nniug of the Trias the genus occurs through all the 8nb« 
se«|ueDt ibnnatiom and attains it« maximum of development at the pveient time. 

The AMcrsa, ac rastricted, do not exhibit ciiually marked relations to the 
-Vr: r,..r has hccn shown to be the case with the forminr sub-family. Tlit- animals 
have a mure elon^pited, geniculate foot, posteriorly often ptOTided vith a byssos, 
whioh is nnully aolfd at ita tiaae and divided into tUaments at the end. It ia 
n mosf important organ in tlic i.c nirsmy uf t!ii .•iiiiii.ul ami used for obtaining by it 
a ilxMil position in orerioes and holloirs of rocks, sumctimeti exposed to the 
heaviest attacks of the warn. The animal ean, however, detacih ftaetf tt. frill from 
its resting pb'.r?, evidently by absorbing or [lis?:ih in!^ ^Iio terminal filaments of 
thebyssuH. ILc liy^sal mass is implanted in :i stnm^' muscular tissue at the 
posterior, generally strcmgty compressed, part of the foot ; it appears to be almost 
quite solid at its base, but on claso iuspcetion the single threads can always bo 
recognised, and towards the end they are, as alrwidy stated, generally quite di«< 
tinctly separated. Not all the genera of ABciy.n, however, pci>-e>p a Il^ssu8■, 
most of the species of Ana and BarbalUt, Sus., hare it largely developed j those 
of Sn^Amwa apparently less, and in some apedea of jMomaJacar^ it ia altogathcr 
absent. Other organs appru- In lie rrpKuly variable. To jllintnte this I shall 
note tlirco species whioh I have lately examined : 

Anomaloettrdim «4(Mifeir, Btnn, Ihmi the AnMMi eoast. Po>4 lli^^ imuidly 
oval, compres'^i "'1, nnfrrinrly 'lidilly bent forward, expansile into an oval diM>» 
with undulating cili,Li, l ajtiblii ui being folded together when retracted trithin the 
shell ; posterior part of the foot sharp with no trace of a byssus ; gills hirge, 
broadly sickle^haped, fiJamenta dose together. There is a pair of gills on either 
side, but each may be said to he again double; the basal poitian is strongly 
flesliy, and the pcripherical filaments are as if bent outward on either side of 
each leaf, so as to form a duplicature, returning almost to tlio base, but not grown 
to- It Terr diqiliflatuea are used for hatobing cgga. Falpa laigi^ 

doDgate^ Bcniioval, quite aqnimted from the gills, btcniaDy alriated, the upper 
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R Httk lafger fhaa fbe lover, tnd comwoted aeroM the trent by a distiBet bvoartiab 

lamina; no distinct of clli to hr oI.iscrv< d ;it the edge of iho mantlp. 

Bttrbatia MeMiugii, Brug., from the 2»icobaj.-8. foot veiy large, strongly 
compreaaed, aateribrlj BUj^ilj fmiduoad, and CKpanaile into a mall diao, witti 
unfiulf.ting celiacs, foldeil to'^-thcr when n ti-ai^tcd ; posterior part of the foot pro- 
vided with a Yoi;)' strong hyssiu, thia And solid at the base, expanded and fibrous 
at tlM end; gilla iwy lavge, coniiatiiig of nther looae long filaineiitta, aaeh leaf 
of each pair bent outwardly so as to make a fri ii tliiplicaturo ; palps vfry n;irrow 
throughout and long, origioatiDg near the anterior end of the gills, but distinct 
flmn flwoB, ihini almaat equal, internally finely atriated ; inner edga of tlie tnamilJia 
CKtcraaDy with a ^avr occUi at IV.e nntprn-r^'ntr^l gape of the sliell. 

Scapbaroa gubertniCulidii, llin ve, dredged in 2-1 fathotuit utsar Peuang. Foot 
compreaaed, atnmg^y produocil mitcriorly, and expansile into a long oval diao, vifli 
undulating edges, capable of being folded together, posterior part much com- 
pressed, with a moderately thiokened long byssus, of a somewhat lamellar structure ; 
giOa akogated, aemioral, each leaf duplicaccil, and consisting of close filamentai 
pdiiB kEgaj cnb^aemieuenlar, the outer sUghtly larger than the inner, boih inter- 
Dally striatod and perfectly separated from the gills; uo distinct ocselll at the 
mantle edge. 

Tlie form of the pal|>a appeara to be very variable, though it leenu to he to a 
oertain extent oonatant for the different fenera. In all ttie speofanena vhidi I law 

each leaf of tlio gills was folded in the manner above do.seril)ed ; I do not find a spedat 
ineution of this oharacter elsoirbere; it seems, however, to be most ohamoteiktte. 

The sheOa alwaya have an elongated trapeaoid or anlvtriangnlar form, doaed 
all round or gaphigr on tlu^ .interior part of \hr vcnfral '-ide. with the hinge margin 
more or less straight and provided with numerous sub^i^ual teoth. Xhe genera vbich 
ItaaTOhereplacedja tbeauh-fomilyace: CimUiaa, C^eardiiea, BdkewdUa, Maen. 
ffov. Gr«nvim!(,<h,i (sub-g. ?), Nemodoii, CMnUa^y, Citadhpfi, Trh/u?,oi,n-a, L<itiarca, 
A'tjflu'., I,uhurL-ii, Isowoa, Argim, SeniUa, AaomUacardia, Scapharca {»lh-g.i), 
Nenwarca, Ba,-tmUa (with mib-g.— CteetittoanM, Aear, Oaiiiarea, SMmva, and 
LitharcaJ, Area. Eneh nf theso pr,R<;c?5os KOin.- peculiarities in llui firm and arrange- 
ment of the hinge-tee:li, as will be seen by a comparison of their characteristics given 
DuUiaraBflnrtall arc not sufHdently well defined, and doaeoompariaon of the foaaD 
apeeiea nay greatly reduce the nr^n Jv propose 1 generic or sub-generic divisions. 
Deshayes, aa usually, strongly objects to assail the unity of Area, but proposes 
several sub-dirisioaa whioh bam a aommrlttt aimilar estmii and the aame olject aa 
these genera. 

Area end BarbaHa are already found represented in the silurian rocks, and 
from tlint time the variety of ftiDu and number of apedea inonaaw nBtU the 
cretaceous period, where the ^tcnur appejir to have attnincd maximnm of 
development. -With the eretaeeons period several forms, like Macro, h,,, y,-m<Klon. 
Isoami, and a great many others, have entirely disappeared. In the i:olo of the 
tertiary period the number of genetio iinms and of apeeiea aeema to be hardly equal 
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to that of the erotaoeoiu tbm«, imd ontdnly ft {« not Vager, while fliat of the 
pwaeat epoch agarn Menu to havo somewhn- decivjised. I « m:.l estimate the 
numbOT of npecies <rf the ^er/jc^ in the *»hdo of the paloiozoic period to be 
about .0 ; m tho Tniis ahnut 40; in the Jura barely 80; from the cfetwsMMU 240 
ate now on record, trom the eooene about 120 iu» known, from the miocenc, 
olfgWMn and fjiooane about 100. and recent there aie ahoot 180 described. TI>« 
general ooncluaious based upon thrsr Hgurcs can of course be accepted only as 
approjumatcljr correct, for there are not noariy w manj additioM to be e^eotod 
in the recent as in the fossil fauna. 

WiO» nTennoe to the distribution of the recent species, I hcmlly nco,! i,, remark 
that the tropioal aeas contain by far the larger number. Moat of the species ara 
truly marine shells, only a few are found in brackish water, and even SeofOmla, 
which is generally quoted aa a mere freshwater inhabitant, seems q„itr a ^ c nmon 
if not mme eommon. ia the bniekish wntm of the delte of the Irawadi. as where 
it r, nrs m \he Gunges Bea» 1C0D||^» (see Bbufbri. Jeor. Aa. See.. BennL 
xxxvi, pt. II, p. 70). 

a. Smb./amilg,~-AXINJiIliM. 

\. JTiieimWlB, d'Orb.* 1860, (Fradmmedepaljoiit.,ii^ Shell sub- 

orbicular, slightly inequilateral, beaks <1 nsn t .-ether; hinge lino cur\'od with 
numi rous (HISS plioiform teeth, interrupted under the beaks by an oblique ahaply 
granuhir jct, Uns hi.i ;>ppcariug to be deatined for the ligameat, whidi must at least 
partially bo internal; tj'po, N. Nyalii (Vfa>r,fr;,;;,>m Xy^f;!. G.ilootti), from tertiary 
bods of JJclgium. This appears to be quite disiinot fiom Lunopsu, but I am not 
oortain of the distinction from Mijoparo or SMagmium, Chenu (Man., U, p. Ml,) 
qnotaa a N. amaitMea at d'Archiae, wfaiohia either a peculiar form of a Ci'ciiH. m, 
w else a distinct genus of the Atvnm. Lea (Cont., p. 73,) docs not say in liis 
e 'l ii iii i lstic of Mgoparo (ISS.'i) whether the tvp • sih ck s, 31. cosMm, lias an in- 
ternal cartilage pit, but the figure seems to indicate oue» quite similar to that of 
jr. Nyttii, and this onkea the ideotilloation problemntioal. 

3. Ti'igoiicccelh, Ny^t Mtl Gn!eotti, 1835. Sli. n suTi-frii^ouil, Inequilateral, 
or neaily so, posterior declivity carinatcd and usiuilly poiiiteii ut the end; hinge 
Hoft smalt, curved, with numerous cross-teeth; n i s> piimte lilngo area aboro 1^ 
hut a small cartihigo jhI is situat(;d immediately below the beak ; type, T. mtequi- 
laieraliSft d'Orb. Doshaycs, I think, properly reserves Nyat's name for the 
tpiaiUpiW fbnns, which on aooouDt of tbo wmt of a qiaeU Unge area aoctly 
aiipiiaadi thft Ntfonmm. 

8. Zimop$i», Sassi, 1897, fPeotmiaHiiiia, d'Orbigny). SbeD sub-orbkiihir, 
8ub-equilatf r.i! ; V.v.v.:c line < arrr-d anrl provided vrith a series of cross-teetb, a small 
hinge area below the beaks provided with a tdaugular pit in the middle, sometimes 

(Vol. It) hw» t}io inii^at IsB-i, oUto Uw nwL «■ taUiM Im UMl Oh*M writti StaUU, M tU* 
mat owl bjr d'Orbiss; in auy fif UwfatKsrt' 
t Mot ■m «f wf»lr, M inM Igr Ckwa. 
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pATtiBOf ratwoopHu? tlw dental Mfriw: type, £. mtUktriaia, Vonk. ZilUl 

(Uenks'li. Aciiil , "V\"ii n, xxir, 2, p. lfj',1 sriy=i thnt first species of tliis gcuus 
oooiu« ia the Trias of the Alps. The numlwr of sjjecics increase very gradually 
in the aabseqneat fonoatians, Init it is dlffienlt to say whether the species arc at 
prrs 'if nil ic numerous than they were at niiy other time. A. A(laui<, di s ribcd 
ia I'roc. Zool. Soc. for 1802, p. 229, aiae recent species belonging to ikis gtuus, 
ehielly finm the Chiaa and Japtta mm, aad it other regions should prove to be 
equally prolillc. th» geniu wouUl have ito moKlinmii of derelopment in th« 
preaeat time. 

4 <^ll», A. Ad^ 1860, (olhn Siixbifa, A. Ad., Ann. Mas;. Nat. Hist., 
3H .-.-r., r, p. 803 and p. 478). Shell ohlong, o»)liqu<>, very inequilateml, covered 
with a thiu epidermis; hingo with six diverging simp teeth, directed posteriorly 
end termiiiating irith a entred lamina ; ligament situated in a small pit under 
the hrn'k ; trpc', C. suldtila, A. Ad., from the StraiU of Korea, " dredged tum 
63 fathoms." This appears very much to recall the typical forms of the fonU 
Trigonoctelia, (na leatrioted), hut the hingc-te<-th seem to be peculiar and few in 
number. HowBTer, a <doM oomparuou botwoen the two ahelle wonld he voy 
desirable. 

5. Niiciiiella, 8. Wood, 1S50, (Crag. Moll., II, p. 73, Pleiirodon, Con., 
XtieuUtM, D'Orbigny). Shell obliquely orate, inequilatcrul, being anteriorly some- 
what prodaoed, closed, no perceptible hinge area ; hinge lino curved with nnmeroot 
eit^ss-teeth not interrupted in the middle, and an elongated aoteiUW lateial tooth, 
•inglo in the right, double in the lefi^ valve ; muscular impressieiu- unequal. Ovate, 
anterior slightly larger ; ligament very small, external, posterior to the beaJo ; 
type, N. ovolu, Wood,* from miocenc Iwds of tl>c Vienna Iwsin, and from the 
orag bM« of Bngiaad. One apeeie^ also oocvus in onr South Indian ctetaceoua 
deposits. 

6. Axiixna, Poll, 1791, (TectunotihtB, Lam., 1801). §hcll solid, sub-orbieular, 
sab^qnilateral, or slightly oblique, more or less tumid; hinge area diatinot, 
striated and covered with ligamental mass; hinge lino cnrved with nnmemns 
pliciform cross-tccth, sometimes p;irii;illy obst.li ic in I lie Ti-.ii;;llf> ; muscular scars 
sub-equal, ovately elongated, strong, g«merally on somewhat raised plates } type, 
A. fffyeimeria. Linn. 

11. and A. Adams reservctl Lamarck's nfitiir Picf^inrnhis suVi-iri'tifrically for 
the radiatcly ribbed species, but I do not think that tho distinction can be upheld. 
Tin foenl fttntts oflbr all stages of variation in this point of oniamentation. 

7. Zi/rodesmo, Con., 1&41, I'Aiiii dcol. Eeport, p. 61, and Hall in Pal. of 
New York, 1817. 1, p. 302, AoUnodouta, Phii.^. Shell equivalve, inequilateiai, 
anteriorly shorter and ronnded, posteriorly obliqndy tmneato, '* hinge with about 
eight f1ivri"j:n" prnrn'nent cardinal teeth, transverstilly sfiiatrd ;" type, i. js/<ih<i, 
Con., liom hiiuriiiu rocks of North America. M'Coy (rul- fuss., ^tc., p. 272, pi. I k, 

* Tbe 6Kan! at Madvila ttmhg* / De>]»ye» (Par. tm^ 74, figt. 27.23), vouM iniiimw Uitl tk* ti{i«cw« catlwr 
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fig. 17,) describe* the same specks from eonMponding rocks of N. TTale^ Vrt oid- 
iDg to hb flgun the iibg« uea is nrther lm»d and instructed with serea elongated 
nbs. diverging in a semicircle, indicating a pn^uliarity of the hinge distinct 
from any other genus of the Anai^ ConKquenUy the other speeies referred by 
Hall to the Mm eco«s. L.ptaa»eUa (fUdem, p. 802,) is genwicnliy diflferent from 
(he foimw. UWU suspected by that m^hor ; it mr.r perliaps hr^on^ in CMonta. 
Another species of Zyrodesma is, hoivtiver, Am:uitm ponUlriata, Emmons, (Hail, 
1. c;i , p. 151 and p. 301). Judging from the above chnraoten, Hie aiily known fiwnw 
aUied to J^frodema are tiiose of the recent Cyrilla and the ferf inn- TrifftMueaMa, 
IffndemitawoiM wnmio connect the axisxisjb with the Auctujs. 



h. Sui./amlji,—A£CINjA\ 

1. Cardiala, BtodoTip, 1884, fvide Sanabergcr, llhein. Schichtensystcm 
in Nnssau, 1850-56, p. 2Cn). Sl„.ll s„m.-,vh:,t ii.r.jur.ata-al or sub-eqnilateral, 
roundly ovate, with the beaks incuiTed anteriorly and with a rather large liga. 
mratal area between hofli: Mnge Ifau slightly comd with nnmenas oblique pM- 
form teeth, being apparpntly present on both sides of the beal; ; surr-iri- -enetally 
ndiately striated or riblied, type, C. retrotlriata, Buch. All the species are from 
ptthBMOie beds ; their bingc-tccth have as yet been only partially tmoed, and Um 
diMMtetistic of the genus is tberefora ansatia&etory. In some species the hinge- 
teeth appear to he similarly disposed as in Xfrade»tn<t, in others thcv seem to be 
similnr t.) Lho.so i:f Ciqiri cardites. Much bcttCT materials than those now on 
record are required for a propw definition of Oanliot»i in external foan it mostly 
reeaDi th» noent Argbta and Zmumia of Gt»j. 

2. Cyprieardites, Con., l^ll, (Paliearca, Hal!. ^K,^, V-A., \(-,v York, vol, 
pp. 271 and 623, CyrtodoHta, Billings, et Famuremia apud Billings, ex parlej- 
Shell elougately or roundly ov&t«!, tmnid, iae^tiflatenl, the beaks beini; almost 
anterior and incurved; hinge OKS narrow or sometimes apparently almost 
obsolete ; binge line rather straight, with a few (usually 4-6) short oblique teeth 
in front and sometimes near the uiii"ji>i:os, and a few (1-i) elongated nea^ 
hofiaontal teeth at the posterior end i type, Qi/p, mmMooio, HalL All tiie speoiai 
appear to he confined to the polasosoie rodn. The oharaeter of the lmige.teeth 
of C!fpricordif'''i sliou s relations to irarrodon, and tLo former may he ronsjilered as 
the predecessor of the latter in geological history. Probably some of the species 
deaatibed as * C^igMiNMnlia* from the Devonkm and Feradaii ndos bekog to the 
piesent geriiis. 

8. Bakea^Uia, King, 1&48, (Perm. lo&i. ai England, &c., 1850. p. 106). 
The form of the shell of tliis genus is Teiy eimilar to Cupricnrditet, except tliat tha 
posterior upper edge is eomewhat more expanded, wingwlike^ the shell, tfaflrefim, 
clo-sely resembling a small Amtula; the liinge area is broad, and tbe ligament 
apparcixlly situated in several obliquely tnnisvcrsi; L^romc?, liiii:;o linfi straight, 
tatomiilly with a few short, oblique aatoiior, and 1-3 nearly horizontal, elongated 
poatqriflr teathi as in C^frieiH'dif0$i ^ffB, JQnMiWM cenlcpktifu; SeUotlioim. It 
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sccmi: to me somcwlmt doubtful that Uiia gsam ia distinct from the last, at l^t as 
rD^fiwls. some of the spodes. I have preferred to cIbbb it provtsioually in the present 
fcmily , rather tban in the AncuUD.s, IxMsause Jiakcu-rHUi lias iln- iiMt. iini- miiH.-tilar 
sear very distinot, whila all speciea of the latter iiuaily hare it vciy iadistiuct, or 
obsolete. Geinitz idtaitifles SakeueOUt with CfeniOeK, and tbit may in put be 
quite convct, but whether (lie typical, tpeeiea beat ottt tiwt ideDtUloatioii Nnuiaa 
jat to be aatiafiiotonlf ascertained. 

4. Xieroden, Lyoett, 1816, fvide IColI. <3««st-0ol., Ac., 185S, pt. ii, p. 46). 
Shell clongatcly sub-rhomboi<lal, with the umboncs sub-anterior, incurved ; rather 
tuaid, hinge area large, striated for tbe attaohmeat of the ligament; internal 
binge line afaaigb^ as long as, or little aborteir tban, the ahell. anteriorly with nome- 
rous short., unequal, n1ilif,ur Ir'r tli, posteriorly with a fen j-uh-paiallenwiq: teeth, 
often mora or leiB distinctly transversally crenated; type, M. Jiironenms, A' Atch. 
The apedea of Sfaerodon are mostly team Jurassic rocks, but a few alao ooeur 
in the Trias, aod sump oMinr^ are from cretaceous deposits. 

5. OrttmmatwIoH, Meek and Hay den, ISOO, (Fcoo. Plul. AcuL, 1S60, p. 419). 
llib gonia ia bawd up(m a jniaBBio Ktii. AoMricaa apec^ 

iu Proc. Phil. Acad, for 1';"'^, p. 51, .i.^; Arm ''('uch'uft} inoraaft. The form 
appears to be very mucti like tliat of a somewhat elonyalcd Citcniieea, and so also 
the b&iga, ezoept tliat flia antcKkn teeth are slightly oblique : the posterior muaoulav 
imprcs-^inn seems nnt to be rnisrfl iiri."in n prr'ii -r'tinc; " lriiuiii:i," u iiilf it <~fi in Ciienlla-a 
and Miwruii'JH. '.rill' l;uiL siluU,'uii.;:i'. is in id^'iitly douLiral, uud ii, as 1 t>us|)ect, A)'Ca 
inornata dilTers as slightly from Macrodon as does our Macitttlon Japeticnm from 
M. dUpariU', I doubt whether there ia auffldont ground for even sab^generiflally 
separating the form iu questiou. 

6. Nemodon, Con., 1SG9, (Am. Joum. Conch., Y, p. 09). ISongated iu form, 
xe&cmbliug Macrodon, hut of thin straoture ; hinge am TBry narrow, hingo line 
long, straight, or slightly ourred under the beaks, " with three linear toeth porallel 
■with the anterior cardinal margin" in the left vuU'c, and with a double posterior 
lateral tooth, being Teiy long and linear; under the beaks a few granular teeth are 
present; type, N. JBufitlenHt, Oonrad. This appears to be a rery namwly defined 
cliaiacirriHiic ot' a gv^ius, and I have some doubt whether it will ho proved to be 
sufficiently dktinct iirom Maorodon, with which the Ibnu of the shell entirely 
agrees. Tliere are some jnraasie XTaimdonta Imown with a few small teeth nnda 
the beaks, and ilicy iliiTcr from Xvm/. muy Ly iiMxiiit: the anterior teeth obliquely 
placed. The next genus is equally allied to the present one, the hinge being 
almost identieal in both, but the foMnw baa the shape of a sbeU of MofMia, 
while that of the latter agrees with .Ire-!. A ftirther imcertainfy exists as to the 
name of the species. Is 2fem. JEnfalenait the same species as Area ( MaerodmJ 
SffiOat^ Qabb, wbich Mr. Conrad quotes as genericaUy the same with Trigo- 
noarea Maconenti*, Con., (see p. 34G) ? From Conrad's quotation at least this 
would appear to bo the caw, but his iigure does not roprcsent the same Bbell as 
that desoibed by Q&bb. Probably Gonrod reltn to Qnbb'a tfeeiea only ex purfe. 
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1. CucuUaria, Desh., I860, (Pteisfog*., 2ad edit, p. 90fl). ElongQted, sul). 
vni, modentely infiated. ndiately striated, hicqnilatenl, beaku wib-anterior, in. 

i'ur\.:;il, vi ry cliisf tr^ethi r, ihr l.i::L.-r. arcii tiL-irtg very narrow and almost Wftnting 
in some nijvcies ; iiiugo lino moderately cunod widi a few shorter anterior and 
mnetooger posterior fold-Uk« teetli, ammged almost panllel to it; Bnmeroia 
•iib«qiial teeth ait> situated IpIot,- ihf beaks; type, Area keterodo;:',!, Di sli , 
from the Paris basiu. Most of liiu species of this apparently well inaiked type 
are from eocene deposits; its form agrees with liarbatia, as aheady Botioed. 
Deshayes describes a few spccicji, like margaritula aud deeipiem, which should 
also ho plaoed in this genus, though he doe» not associate them with his 
CuouUii'ics." 

8. Cucutleea, Lam., 1801. Shell trapeiilbniii. sub-quadnmgularly elongated, 
father Teotrieose, gmeraDy somewtaat ineqnivaWe, sub-inequihiteral, wifli the bealn 

incurved and distant ; hinge area for the attachment of the ligameut broad and 
angularly striated ; hiuge line stmiglit, in the middle provided with a few small 
«roaa oc eU^tly ohlique teeth, the outermost bending ontwaids and ptolonged 
mote or less parallel to the hinge line; both, or only the po&tcrior museuhur 
impression, are situated on an elevated plat«;; type, C. cimeamei-aia. Martini. 

Laube (Denk. Acad., Wien, xxv, pt. ii), Stronbeck and others have referred 
» few triassic species to CucuUtM, but the form of most of tliese agrees belter 
with Anomahem^ta and NbeHa than wHlth the Bbore-named genus. Chataeteirislie 
species of CacuUien, hov, . v. v, f.f i \ir ii. tl.,^ T,i;is ;.nJ Jura, and during tlir cvi i luii 
period their uiunUcr appears to have been hugest. J^ow are known from tertiary 
deposits, and only three an Ibund reosnt in the eastern seas. 

0. Tr'ffonoai'ca, Con., \%<M. Amont: flir m'tnr.'.iii': Torif.s thcrn is n poeuliar 
group of specie-s distinguished, the shells of wliicb wustly ixsLiubic Cucuitte<e, 
except that they are of a more soUd structure and of a somewhat more ohlique 
form; their surface is ocmocutrically and radiately striated, the oonceittric strim 
being often more distinct than the radiating ones, which become occasionally 
obsolete; the posterior luus^ul ir impression is on an elevated plate.'as in iIji' f urmer 
gBnii% the hinge line is also quite similar to CikuUim, but the binge-teeth are very 
jnuneraos, and all a» plaoed as if lediatlng lirom the centre. Ihose in the middle 
are almost vertical, and towards either end thuy gradually increase in length and 
torn more aud more outward^ retaining, howovet, their oblique position, at least on 
the posterior sidOk wbQe OB the anterior one ftey ooeasbnally Ix come almost liori- 
?oi-.i:i!. This c^lru■:!^■^■r of \hr- h'ur^o very strongly recalls that of Soeiio, and I 
am not qmtc sure whether Tn</ww<!.'^ii .skould not be regarded as a sub-genus of it. 
The shell of the fbnner appears, however, to be oaeu more elongated, less dis- 
♦ tru tly rndistely costato, and the dental hinge line does not form an angle near the 
luidaie, whUe this seems peculiar to NMio, On the whole, TriffOMorea equally 
resemblea OuenUeea, as Noelia approaches Anomatocnrdia ; but in all the three kst 
muDad genera the hinge-teeth are either pkM»d rcrtical to the hinge line or they 
aw desccp'iing on bodi sides, not asoendii^. 
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ftoa N<»(h ABttricMi oitaoeaa. bed. us the tj-po of Tr-^o„oar.«. (.ee Joum. mi 
A. d . 2nd .er.. iv p|. 47. fig. 20). Aroa £if«4emi^ d'Orb.. would be aVSu 

MderaWe «ri«Hoi» fa. tba hmge-teeth. Some, like Maneana, d'Orb.. appear to 
mdieate a cLrect transition to r-..,.//^. It is possible that the ;»H»Mi 
^ Laub^f^n, tho tria««c bed. of St. Ca^ian als. l.^^^n^r^,':^ 

It on y chiB« b, haTi«g tb. «ttfcoe ooetated (see Denk. Ak^., ^^ en, xxv. pt 
p. 02) ; ,t may, however, also ho referable to AV/m. * * ' 

iTnr\^' f J'^* described by Ooarad in P»c. Phil. Amd , n 
^c:! V^^^^ P«»'«««-fo. that ,earappea." t'o h.ve 

E^i^'' . ''^'■"'■y' ''^U ''^ Society's, the roliZ 

««.^. to U k o r "? ^ chmcteristie which Conrad 

i ^""^ '"^^^ eo'^"*' (? cretaceous) beds ih»e mecte. 

portion sho.;.r Jttt do^t^f f ""f ^^'''^"-^ tro.h ; ant/rior 

X. Gray! fro.\tr^ ;:rSf ^ ft i*^* ^ 

^«c/z*^. I am not aMmlnlJ^»jr remarkably tl,st;nct type of 

1' SI). Shell oratl I'«^f^t«"-K«nde, &c., 6tes Heft. 

.«b.a«terior^t«>^,irn7u^j^'^fl^' -l^a^terol. veatrieose. bedca t««e««nt^ 
lT»»«nwg„x,^4^nS^"^l^^^^ "'^"^"R -Wated only 

•»»i8l.t» <» «oii^l^2i^ = nearly 

-«»'Vtcol«d,8«»vW«l in It, «tire leogth wiUi nume«>i«, short. 
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sub-nqial transverse or sslightly oblique teeUi; nulMJe tuoodi, «rfln«fy ndifttely 
atr»te.li Ipt, 1. dectuiaUt, MUnat.. 1. cit., pi. iv, fig. 14. TLe s,)rcie=i of 
art ftv m jamnSe and oretoceousi deposits. Their pijculiar, mosiiy decussated sur- 
face catly rciiemblcs that of many Barhaiia, but tlw ilniiBliim dt ibe shell itaelf 
appeu-« to be somewhat diffiBtent from that of oiber dmwui, being more solid and 
pMlln;eona. Fnlmlilr luarea irill bettor be daased hi tb« family Xvculidm near 
the problematic genus Ctenntlohf.i of Sal-.rr. 

14). Arguia, Gray, 1812. Shell sub.coidate, iaflated, Bub-e^ulTalre, ineqai* 
lateital, bealn «ou«wli«t anteriaF, ndUMdjr tftbeS; Ugamental hinge ana very 
narro-n-, hir.-n linr sH'^fitlj- elongated and curved, divideil hy :ui iriilmtation under 
tho Lcaka iato uiiequiii portions, boib being provided snilh numerous sub-equal 
fifDiM douUculationa, those on the anterior portion being fewer and imgaluljr 
orawdedi type, A. peraia. The Bpedes ate few, and ftoax the American seas. 

IB. Shnilia, Gray, 1847. Shdl snb^sordate, tumid, inequilateral, posteriorly 
somewhat produced and attenuated, radiately costatcd, covered with an olivaceous 
epidermis; U^^uoental hinge area iMoad, with angularly bent Bkrie; hinge line 
nearly sttMgfat, with ttinneirovt latber laigv sub-eqnal eroat-teeth, internal edge 
liil.r.r the umboucs cmarginated ; type, S. scn'ilU, Lijiii.. from brackish waters 
of ^est Africa. It i» the only apeciea as yet known, and may be considered as 
tb« fanwlciah mter Bqneientaiii of Amom«io«ariSa. 

16. Anomalocartlia, Klein, 1753, fTLiitimpn 0?tr., p. Ill, Anadara, Gray, 
1847). Shell sub-quadranguhxr or UupLMuid, sub-ctiuivalve, sub-equilateral, solid, 
ladiatcly ribbed; Ugamental hinge area large, angularly stri-itod; hinge line 
BtvaightiWith numerouB lub^oal otOM-teetti, somewhat oblique towards the ends; 
type, A. aniiquata, Linn. 

16<i. Scapharco, Gray, 1847. This has been proposed for a nnmlicr of 
inaqiUTalve species, like Area ituequwalifu. Brag., but this chaj'acter is not 
ezdinively ecmmum to the species referred to that genns by K. and A. Adams; 
several species uT Jooill■-!h^V!•<!!,^, ns, Tct instatict', A. ;7r<iJ»i;<T, Linn., and others 
may often be seen iuequivalve. However, tiwugh Hi* foau of these shells is 
qnite the sane as that <tf Awtmalocardia, those of Scapharca are always of a 
thinner stTucturo, \v:th internally hollowed out ribs, sooMWhat inequilateral, and 
the ligiimcutal arta U mostly narrow. Only on tlus aooounl Se^^arm^ mj be 
retained as a sub-genus of Aaonuilocapiia, Sungtl In dBtennittilig fiissil speeies 
the division is of no great jmportauoe. 

Fossil gpedes of Anonmtoenrdta oooar fifom the IWas inwards, tat nntil In 
tlic miooene time they arc iioivlicif vt rv numerous. 

164 Kemoarca, Conrad, 1860? (Am. Journ. Conch., V, j). 97). Shell 
dongately trapcxoidai, sal«qullale«l. tmnld. nuUatdy liblied; ligamcntal area 
narrow; hinge line stmight, wiU» small trntisrrrsc teeth ; tyj^ N.eref.irnt, Ooil 
(I. dt, pi. 9, fig. 21). X do not know tiw distinction of this newly piopoaed 
ganva ftom the dongated ftwms cf Sovharw, bm, fat nutuaoa, Se^gHmre* 
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17. Barbalia, Gray, 18*0. SbeO oMong. moderately tumid, radiately striated 

ami covered w th a hau,- epi.l.n.f. ; li,a,no„l.l hin,e .r.. a. ; hbTlS 
..ghtly curvcl. witb the somewhat dilatod and provided w: U^.,^ 

Tho forms of JJarbali^ ate Boracwhat Tariable. The tvniMi nnn= i 
Tcntral side provided witli onW » in.»«...ii V ..^ * 

fc.™ u„ „/« jitg" : ^,~!.rr„t ^ 
part Of .w, ^rp^rcz-,:,:^ ^ 

<.VI». This. „ll „ a..,t„ ^ i» if^r' 

ribbed. It ««^a„.^;^t :L^^^^^^ both ends strongl, 

17* -ycnarca 1ms been proposed bv ^ 

Say. Th« >hdl i. obw\vtf f^^' '"iocone Area- 

to the ventral margin, which is "ometbl t''- '^Tr'°" ^''''^i iho beak 
•"»Us.po; thes^rfaeoisllrT^lrtr?^' "'.'^^^ oorrespondin, to 
arc qu.te similar to those «f JjJJs^ 5!? 1. ? ''f'"'''*"^ ""^^ Wngo-teeth 

Sow.. u ^hTwhS.^ ''"^^ P-P--'- i^-. the peouli^ recent 
the anterior porUoa bebg io„^ TT ^ ^'^'^ ]>«'"li»'-«y « edge.^^ ^ 

Hoc straight, in f,..at and ^orn.^^^^''' " "^^^"''^ "''Iti'J the hi„g« 
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8|weiM <rf Bariaiia tm nej immerons through all the sedimentary forma, 
ilons ; their munber appeals to increase gradually up to tift present time. 

18. Area. Linn., i;9a, flfmiouia. Oibota, iuhI .S^Httuw, uictorttm). Shall 
eloagataar aab^uadnogolar. tumid, {noqallikiefal, tlie antisrior portion being ghorter 
and rentrally more or loss distinctly gaping; hivxks distau'., t],. li-;imental hinge 
area being large and auguUirly striatal ; hinge line perfectly straight, with numer* 
ow Mb^ial tmimnB teeth cizteadiiie «v«r fbs flntite l«iigtli! type, A. Noa, 
Linn. 

SpeoieB of Are», w reBiruted, ooeur from the silarian throuijli ,ill tie buecessive 
formations up to the present iirno. Tbc palneozoic species have oftrn been denailnd 
und«r Swainaon's name Bgstoaroa, b«ing a sfnonjm of Broirne's CiAo^nnder 
whielikttar mou JniMdeand oMtaoeom qteeua Iwtb aho \mA deKtlbed. Hie 
tSEtiuy apeoiu of Ajw ^ipew to be num nuneroiw tiian (lia leoent *<« m . 



Jan or cwucBom n 

s. jjt/jvjf/.v.e. 
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l^AVfMMff* |wIm«i, MttlL, ap., itkfA'iiM gaUaium, Mflller, Opit jaltala, d'OrbiKD}', 
•t •aettrvin), it fron tha SgwMim Ma at Aadien, /^ruj; Bosquet in Stoiiug* Bodfim v. Ncaerl., 
iLdaell,N(k40^. 

Lintpth, ftiiJi Pielet anJ Camp, in Pa]. Suisse, IV"' ser., 3"* ]xaH., p, 424). 

i-fl. — //. Gtternast" "•'3 axxp/axata of d'Orl., U-ilxrala, Suit., ca/iw, So«., IlKiUMgksiui, 
y\ Li: Tl I' L'.tn li.-.i. ari> from Pnucc, llti; tliird from <ho Up]t«r tircciwnad tt AlwfdMBlllil*, tbf 
f'UurUi tVom tb« Alpine Ciomii, and tbc fifbli froin tli<> Aurhco de{iosita. 

7-9. — L. rhanboiJalit, raJiafa, and Sacicri were described by AUk fWmi lb* 1lf||l(C SMfaMMttt 
Ud« of Oiilieiit, fuidt f svn. Moil. ton. da Lunboy., 1Q«9, fp. UI-ISS). 

10.11.— j;.jMn«b, Itaek and Hayd., aad «<na<g^p«iM«ite, Sr. and Shun., in ftem N«rt1i 
America (sen M«iel, in Smith. Misc. Coll., No. 177, 1801, p. 8). 

12-13. — I,. nUtM and Oreso»en»i» are quoted by Conrad fituoi his lower eocene beds (S«itl». 
Miw. C«ll., No. 20O, 1SC6, p. 4). 

14. — £. Irantvsrta, OsWi, Pal. Calif., i, p. ?00, is from the Chieo rfraup of Culiforaio. 

Jjiaita CciJe ' Cat. Ja riiiu-icaiai t ic^itiia linimis' liy Pictet and Campicba in Pal. Suiwc, 
rV«" »er., a"" part., p. 426). 

15 IB. rfr Mml/eMiii, Lvym., and aHemaU, d'Orb. 

If^-^PMAisarfa* eoHnsntrimt, Buvi^nicr. TIk hinge of tbi» q>eci«s aliaiild baanminedi th» 
•utliiia vitir given Iqr Boviguior doai ootckMiy indioate *■> ^iaMUjaiMl the fonnandoraaaMnlaliim 
oftlM aheil Niniiid «• mtfHir «f • WtarXum or S^aritU (Lt/cmttM}, tbao of a iiWDin of Jtimtt. 

18-.17. — As. tnklad; Sow., valoxala, Sow., tiitauctxlrka, d'Orb., <«i/)x/r/ouf,t, d' Arch., 
Hfjaieniana, d'Orb., Jlfu<iiulaMa, d'Orb., Bi-urfftviiMmi, d'Orb., Mjrrolium^ d'Orb., A'orUa, 
ZitC, oisoftta, Ooldf., rexlmoia. Coin, ipixeteem, Rcusk, anKXlala, Ka*., JtmUf d'Orlkj tet, 
Viiu., relicuUta and in-Kuipla, lt»i., plaaa, Rom., nUtatttata, d'Orb, 

38.— .Ir. <>J/i>o in described by Sehafbffiutl ia 80d-Bftyern'aXietll.g«(V>> (Utt^p^ IM), 
anpHeatly fiwn aotaeeona b«di of Sontbom Bavaria. 
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n^.'-Jt. Mnmb, Morfc, Skmauuk, Hkll Hid U^, nAtnOritoH, M. and Enyi., nImuM^ 
Gabb, nnd t«Uintralit, 4'0rb« «N iwted lif H*«k from N«rtb Aomiea k Smitk. 10m. OoIL, 

No. 177, 18fl t, p. 8. 

i^Afi.—Ax. FeaieUt, MfUMa, and Mr M dMiibtdlij Gtbblkeitt CUUbiya, (HL Odi£ i, 
lM4,p. U7«tte4.}< 

47d— J*. Jf«r<MM, Conrad, ftam New Jwaj, (An. Jmm. Ctwd!, V, f. 44). 

Siehvald (LeU>. toa., xm livr., 1867, p. mrowh flat KafMrliag'i JMimiiIii* 

PeUdtor* may be a NiMc-omit-u ti|iecie» nl' .-(WsiM. 

iS>53. — .\neiael/u gtabrata, Att»etA itilplauafu, Uricic'j, a!li\<t,-ii!a, tuinneilhltltnAmriimilt 
miiWMit tlii* •ub.fwBiljr in tlia ontMMiia d«pwita of 8ouUi«rn IndJju 

b. AKriy.r. 

Pictet and Campiche note the speck's bilouKiuK '1'^' I'""**'"* sub-fami!y nnilcr the cciLia 
Ixoarta and Area (viil< W. Suixsi', IV°" M-r., 3"" jtarl., pp. l-i mnl I CD i-t >hm|.) ; I Bhall, tln ii'i'ure, 
toka the iiiat gtBOS and then the Mcoiid, in which it will be newataiy to {wint out the difleicnt 
gcfwrio sad tob-e«o«fie forat, a« di(tingai«lMd hj latar t aai at a ta i , aad at frr aa ad mi iri M a tnn 

ezietin^ matcrinl«, 

5.t..58. — Iioarca aljiina, gloialota, Agauui, cotlata, oLeia,* and ^Kpra enht mt , 

69. — /loin-ii .7 1 ' ' J i- the aofy afaeita Monniag in Bontiian ladia j no apaaiaa ia hnnm to i»- 

preient the genus in America. 

Area and allied f^nen (we Pictct nnd Camp., 1. cit., p. 468). 

liii.— ./r.M iii<rru/.'Vt.M.' v ..I 'Orl>,, /i ..v..' . ji..;, Cntt., <jMM^pafir, Cott., JalfraMaaMir, p. and 

JJittietitmii, P. and C, and Jjvj'imaxa, d'Orb., arc Barbaliit. 
t\^A. latcofdi, P. and C„ b<'li.<n|;i; to the »ut>-g«nus Jcar. 

tA.ii.—A. BturUMk and HumUrtina, Loriol, (Favra Bet. gUL da la Sarai^ to., (L 1^ 
itga. 16 and 17,) b«lon]f tSUiar to ifr«t, or periiapa rafhar to tba tab-ganaa Cb/Jfama. 

G4-C0.— J. lancia-cnich, V. .ni'l c, ''.ir^mniii', d'Orb., wa||ifaaa<i|, P. and CL, (ncn ^ 

filatiala, Chcm., 17S4, non Curnl. roKipl.i:iisia, Sow., 184-0). 

67. — SauliNi. Loymeric'is original figun would indicate a Ba r l at it , arfth fine ladiatiag 
itnaaad bNaidly iaeiimd, aoaawbat flattaned, bcafci ; d'Urbign/'a figtm, anppoaed to ba tta 
aana tfti6», wvM mm nfhar to lapifamt a CbmflSa»Jika abdl, wmmbai ot fha Ibna of a 
JV^faMw/ra or Kem«<lon. Eithar ana av tiia othar of ttaaa figaaea But aoi^y ba ineonoe^ or thqr 
lepKKnt two di'tinct species. 

08. — A. yeoc«mi/i!.fit, J'Orb., may belong to the Bettion called AVmoi/cu hy Conrad. 

60. — A. tttarii, hejm., is apparently one of the eltinjatad foima of &i>/>4arM, called Ijf 
Conrad JjRniaaraa, 

70. r-^ acMa^ite, Koeb, ^paan to ba a .BoriaMa. 

Tl>76. — J. SehuUri, R9m., SeU*tUha, Otnm^ma, and Mawfnaa of d'Orbigny, and 
FilUrtoiiis, P. and C, are most piotjably Trijoncar^it. 

70-S.3. — A. Morrana, d'Orb., (/'<i^rie/i<, Ley m., fami'i/a. Math. ( '=Ca!,netit, Lcym.}, ccr and 
Attieriana of Mntheron, Gratlyi and Aifavnaflti Iioriol, Farutentlt, d'Orb. The laat is quite 
iaanffieiently chaiaoterixed; tha two fint ooaa aia pnbaUy troa OimUMt,uA tbe otbwa Piotet and 
Campiakamgiaatn^aUbavarieticaaf Oairie/jr; thcdeaeriptioBaaiMKganipBbHilndof ttem 
an qnito iaaaffioient to enable an opinion to bo formcHl as to the iipM:ifI<! eharactera of these abells. 

9Ai—A. fimsi»ea, (non A./trrugiuta, Ke«vc, which isaii Aiu>maiocariliaJ,i» either a Ouuilaa, 
ar it bdonp to tiia aab.fBraa ArawaafadlM. 
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W-87.— J. Jplieatis liiid / ,,■', ,!, P. snd C, wmI jMiltNi, d'Orb., wnuW appcnr (o belong 
to Trigonoarca, 

i's.—A. cottftiaia, Sow., agreeii in tha cbamctor of Um hiagt with QnmmaliJaii. Nyrt 
■nggeste that tJic in iJcntical with Howtthy't 0»eullaa MPHMtet 

89.—^ IMt$i, P. nid C.j i« dtlm ■ CImiiASm «r « JV^^mmmim. 

W.—X. fsvytto, r. kod K., ia qpamtly » irae ilfM. 

ITiiiMnlMW^ d'Ort, lMMf«, P. and Awim, P.md Md JtiMn/cvM, 
Cott, are Barhfui. 

95. — .(<. earinata, Sov/, Tl • reacmUei .in in i^hiipo, but fu> tlic chdl ia UMquvdvi^ it 

more probably bcloiij>8 to Ot>tmiii!tiMi<iii, or »vmc of tlii' »ub-^uctu u( CnculUsa. 

96-lOi. — A. CiM/iiciiaaa, V, and It., Co/tij/ilinit, d'Orb., iian>i, Leym., MAluas, P. and K., 
Stitrtiaiu, Cott., iipartiu, P. nod (fum iipartita, fittm., uii mMaw, P. ud C, 
«[faar te balong to 3V y » w ii w . 

lOll— <l.y£><i«, ParlCt ^/(MM apod d'Orbiguy), 19 a CbniAu. 

lOk— X eiiesa, T. and K., (noD J. aitn, Suw., f ivMly a Tristuarut. 

105. —./. M. ' ' 'r, Sow., r-J. ''c^varfite, Njat; MO Omm/. MAiadkAi, Bi»«„ 18M, at 

106. — A. Jumaiii, Sow., /"=.<. venmU, Xyst), apparently a TfijoHOMtM^ 

107. — ^. «AM^(a, Brown, (noa Cne. ei»nf«U, Sow,), a Utendau. 

lOS-lW.^. fitk^fimk and tUn/M*, Kyat, IBM iMfaMaijr, d'Ork, 1U0 = 
a/^aat, d'Orbv ISM^ ■<« ametonun} beUN*; to .diw. 

110-111.— .4. (fulSmntimi TtHdineiui; d'Orb., ara BtfUtia. 

113. — /<• AiieHiaa, d'Orb., )ippar» n :'y :i 7' ' i i-fii. 

113. — J, O:»omaiitxtit, d'Oi b. ; tins wouid nppenr to li« a true CitcuUitii. 

11 1.— -i. Tiiilixri/iiAtit, d'Orb., ii. u Trigmuana^ 

116. — ii. iaiarifU, d'Arcb.. » SariaU», 

llA. — A. tnhaeuta, 8ow^ apparently sa .iaaiMZminiSa. 

117. —^. etlintita, d'Orb., is one of the ftMtnia mtomcdiata between BarMa and Jfta. 

,M,«<^nut, d'Orb., strongly memblet in fbnn Pashajrat^ OiHrfifJ-ia. 

110. — A. - 1 Orb., a Iraif Area. 

120-125. A. aueranyeri, Uoiii')NUiiit, MnilUiM, i/*r«*iM, .Flti^aaa, and Migeruti* of 

d'Orbiyny all belong to Trhmoam. 

ammmof. Math., ia a Inra Ana. 

Itr-lSS.— if. XovaiW. d'Orb., Bt^iaiata, Matb., arc B<ul<itiit of tbo typo of Coiirnd'a 
l\,c«l><Taf«i ; tbi-y bare the gnanl «»rai and tha paitorior flattoniny of tlw binga Kae "f Smiatia, 
und the teeth do not upi-vsar to IM to ba nMW elongated Ijban in lar«« qieeuiiana af Ok we«t 
fl.r ,r/,f»; 1 bdiMa, HMRteat Aa» tiicn ii p«t anSmiil Kra>»^ «* ««■«*•*>« of » 

«ub<feiuia. 

189. ^ Da/rttiofi, llaiino, a true Jr™, 

|Ji0.l$4^—.i. «"••«'*«'•» Math., NoxeliitKa, Btxtuaaxlii, ilafierumaxn ot d'Orbiarnv, 

18S_/. oAiit, Dnj., w«T iaaiiflidianUy figured j tha iftma may Wong to .Jn» or Airiaii*. 
m-isr.-- 1. Wt and «j«a-«i. Nyet, f<UaU, Matb., I84S, aaMate, d'Oib., lUO), 

■npTDbaMv liaiiat'iir. 

13S-117.— AfMaciaM and u-sitUU, d'Orb., /Mil, Hw-fMwm, and Oathpnuna^ af 
M*th«ron. d'Ork, (Mvivaaa»* Math., Jbyana and ereteaa, d'Ork, alianiearto 

hekm? to Triyonoiirfii. 

* Xjti •ugi5e»u U»l Uii* f-poi" " yrolaUy tertinr. lal AoN nelffw fliaaatliiiiStf JWlU»Mfp««(fiaa. 

4 V 
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Olitipnnut, Sharpt, pnUb^ a Ay»«Mr<M. 

m.^J.^tffiM, M&Dcb. ippmntly on ' 

U.3.—J. araicta, Ks8., a very snwll, but tyj,iod SHyoMMfW. 

1^1 2 m '/'"'^Tt "Hi l^mUH, Zf are iJ.ri^;^ 

of iiSiL':"^' f F-ii« lb™, of ,v*»««„ « 

1 72-1 73 iyr,/,, and ,/,V/^^^<„,. R,^ ^ ^^^^ 

wbly a C™«jMd/#Ai». ' wweMtt, Ka&, DOB Sov.), pg*. 

m^A. OH«ri»,i'Oih., an Anemaloc^rdm. 

(B.,. Al,., 1.81, ,, 5!., „„ J. „,i„.„, n,-^;-"^""!"^-"!*".— »«.*»,OtoWl 



I«5-lUC.^.i. -^^.-^ri/ttd *2rt..! " ' • 

to UUinuation, it ,na.v mtl,.^ be c-loag,t«I *** " 

198-201.— Jrf„ aqHUuitrali,, hen Om. ataUaitiHM. Mi. 
Brlart tst Coruet, (F««. d. U mLu j„ "'™~«""'' "''"''J' cauduta, and 
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m.~A. KnlhitMi, Mull, fiiid., p. Sit,) BpuBMntl/ • ito-iallw. 

iU.—A. Gaitngtr, {Album pi. da la SaiO^ IWI, (L vn, fif. f,) ii mwtpw- 

bab^ • B^tiatia, bat Uic fi^nra ia voy iadiatinat. 

VlMf».—A ^futtU taa jima, Gu4r»N«*r, riMH, »d, figa. 14 ma Kj bmli 1mIm« to 
ArtalMi, Mid tiM Mmc noiild .iiijitwr to In llie cnae vUli the next spccieii. 

VXI.—A. iibtt~tttt,i, Tate, (aout. Joura. Oeol. Soe., Lc iimI., xxi, p, 40). 

iOS.21' — J Ai"..' -,-;, iiearina(,i, (aoa iieariMi/a, Eeuii*), and iliUlala {non C. diUlala, 
d'Orb.), an. lI.!;^.;iLju1 b_v Coijuund in hia M»ii. dc 1' cta^ Apden, iiWfi, pp. 137 «tagf|. All 
llmo cxtrrnjilly rewmblo Tr!$otii>arr'j. 

iW^d. QimQ<hte, Coqnand, fU<A, pu k»bm Jrta. 

nMli.-^Cktulbic JTMl«i4,*4'Otb..a(>.,C.«yaafa.Baiii11, C. •virffar,E{ahv., JtHJarinw. 
Njrs^ MlSj ^a/iyiMf, Fii>clicr = C. tnMrjam, d'Orb., 1B9II),C tmitrtttiiarnti,, Knuill., C. Seinm- 
rmttif, Roaill,, and aa^Hlarii. Eichw., are deKri1>edbjr Eichwaldfrom cretfloeous bedn uf Euro- 
peau aud Aniutic llu«iit (I«tli Ti.,, , X ai liyr., JSC?, pji. 6i9 et ih;4.). E lili- il i th, mthor 
quotes Eeyeral other pruviousi)- tuuuwratwl and idootifies with tliem KiiDe i>tii«r» wliic'li 

Trautsohold, d'OrUigiiy, and uthi-rs haire dsccribed from juraasic b«I«, ffhcOicr Eivhwald'a 
detenninatuMi of tlks gaologieal iionMaa ta noft canaot tliaa that of otW •othon wIm» bate 
iimatieaud tb« aaiM aatgaofe is, I batiave, itill aa Hadacilal fMcilioii. 

%\94Si,—Afm Mtttni, Aro'^auM, Farrti, (imi Jbaniw, P. and R.), Umpufu, paralUU 
(mm OmMm pitfalMt, Con.), Triyeri, umi RefmaA ar« deaenlic-d l>y Coiunnd rmm Al^tn 
(Const., im., p;. ?ri rt '.N :• or nn;,? ..f •.l.OK-po-icslmv tl-.c li;.i!{.-..l«th l :-.-, ..■i.i mined; the 
first five havp «|uit*s tlttf geucnil i'lrrm nt' frt^usnmrca^ th^j fejiUi niwjl L-cl-.^u^it Uj the name 

);enu8, but the svveDth is allo<;ctber doubtful. 

tt&iil.—A. UtamianuMU «t NaUUttuU, Builjr. (Qiiart. Jaon. Q«ol. 8oc, Load., si. 
fp.4<0,) anfion Boath Affka. Tha aeeenil i» « OwajtM/ the tiat dibcr bdom* to tbeaaaa 
(MiiiB Of to fejWMo ra a. 

228.— fJrfwnitif eanetttata {B«m Cto. AwfaM, ThiTI., «r R«tt{IHerJ waa daaerihcd fton South 
AlVi .Vv I<.':iu-- fi 111 siiii.-.'l .Tctaccous rock" (Nov. .let. Ac. Leop.-Car., xiv, jrf ii, p. +35). The 
specimeu la luijitrfitt, l ul fli>iii...-s t^i rcpnweiit a peculiar tj-jn; of Cucnllaa. It U not an Jtea, and 
it remainis yet to be »«en whcthor it is n CufnUeea, and tlicTcfoTC Tale'a MigRi»tion of changing lli« 
■paofic name to " AVajiVJ" i» allogetber prcmnturo (ciJe Uuait. Jouni. Qeol. Sac., Load., lhC7, 

axiutp. IBI). 

Ab the ^ralof^ical borizona iu tb» aacundarjr dapoait* of South Africa do net appaar (o me aatflU 
ciently »LitlcJ as yet, I may bm'at haat quota tba two athar qtaaiet of MCmM Jm r ft t i IVm 
thoiw rvxiouj fMttiamf Mtatoud, 8hftrp4b ni Jrtt (ICmMJ JMrni, Tat^ IflMm, 

p. 101). 

S29.232.— From South America .1. n.' - -v. ''oi'tf, 6rerit, T'cayaeitfi', i'Orh., sinA peralJijtn, 
Buch, are on rerord. Tlic first specie? may be a BarUtia, the second i« prubably a Cuctllait, tha 
third an Area, and the fourth wouhi rather appear to bea TrtfUti", Oiau any of tli« gwwra of arcih-B. 

SSS^In fhKon. A». Merid., p. 80, d'OrUf 117 deaaribaa a OiaUlm dUatata, bat iu tha 
FtodioiMlM ^otai H aa ideDKeal with tha Eanpnui MrMir. Iht tour fa, ]iM«ter. to bD 
a|>]i«aniace a more inMiuilateral and 1<«» high ahell, tliaii tha Bawpani l^pa of th« latter apaaai. 

23t.2»o.— .4. Sillimaaitata and Cae. duiia, Lua, (D^naa. An. FhO. So*., vii, p. 250, pi. S, 
liffs. 1(1-17), arc stated to b« ftnn oiatMNaiw fackt iu Ouhij tbi^im aaito, parfaotlr ioMBtcieot Av 

apaci{i<! dctcrmiiuitiun. 

tS6-ii(i. -CncuH.ta .^itqnilalfralUtHtti, anlrata, Jtowt^ ttf/mtt M. and Hayd., (Tri^outy- 
tat^ J£mmm»«m. Coiur., C. JfOramMu, Owan. UamarO, H. aid tL, Uminalu, Con., ^paaa. 
Cm., fmuMnalu, Gabb. (aoit X trMMwuwaUt, Nyat, l<i9), Tii«me5. and aa/jrcK*. 
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Jf«rtt«» nconied turn K«rlb Anerie* hf Me«k (Smith. Uiw. CoH., Ko^ 177, ISM, p. 9y 
WuA of t)NH •pniiai Moiy t» TifMumt (and I aappoM mort of tbem) noMiw yet to be 

S47-267. — Area alHrailra, Oubb, Prouliana, Sliniu., .jn.xJfi-eniraJia/a, Oabb, Sa/urJi, G»bl», 
luMouyala, Con., (noil ,f mUhnstlti, Nyat, 1S4S), t«lailina, Evaiiii and Slium., Co« 
TaiinwrcrMMt, Me«k, ^ C5i«<*^; /mm^. Con., (nm ^ /taesfii, Goldf.l, (I'Ci*^, muMMditta^ Oih^ 
tai fCaj mMlata, Kort, (Uaek, ^im). &■ Ihii lirt tlw dwtlnetton brtwMn Ap/AKm vbA 
Ana dM8 not ■p j i m to Imtb baan mrrud mu. 

2»8.U».— .A Jiaitmtniit, d'Orb., (Prod., ii, 245), J. £u/}iU>ui; Gnbb, (Journ. Ac. Pk, ind 
•Cr., iv, SOS; see also SemmloH, p. 33G). 

260. — jV<m(iarf<i ertUeei, Con., (see p. 339). 

261. — AVMio^/aa Kn/a/rntit, Coiirad, (§ee p. $36). . 

m-m^Area Brtwtrina, gravida, ^,curMa, and JUr«i!, B„rlalia ■Sf.,r„i, CmciII^^ J/*. 
dfWMitf, and friMmfo, (mn jL inucala, Sow., 1S33, bob d. trunctU. Att.. 1W3 = ^ 
Vyti, are J.-ecnW fn,m Odifimgk hf 0»bl»in FhL Calif, i, pp. IW ataeo.: *-rA iti iImJ 

two others altviHlv mcutiouvd, 

2«y.-CVr»//,ra G«bb, (Pal. CalW., ii, ^ 87IJ ia from »«»», 

i70.in.-UiU^ franM^t^ B«g., aa^faffa. Rosj.. L. ,i,,„r... Con., u-hI 
iZtrLTJl»«"'^'^f°°"^ ~ (^-t^Jbed, (Smith. 

m.— JWyowafifM^M, Con., (Am. Joura. C«ach., V, p,43). 

27-, —7V;, ^m,<f.1r..,!i. Con., (ibid., V, p. 99). 

■win. J A ' . Iujiu tliB crehWKioalxdBof 3fttw». 

Conrad d«««nbad ia Lynch 'a KTnpJ n-. - ii c 

cannot b .g„ia WoIS ^TST; ^L^^""*' '"^'^ 

ag«,n meemKd, and thoia alao m^, ho ^.y., very little prooi txuimt ia f.ror of 

•Cernr ut n M of .pc<r.« Wd u|>on cx^tn Ucorac. an impgaiibilitr 

»«M aln.o.t m 2 bi^^u^'^LI ^ J^*-- Tfc-y «. 

Af .J. , ■ !^ . ^ "ub^livisMni. of the entaoeoiu depo«U. 



ay, should he i-xdiidtd from the jfeiius " .Ircu," 



P -l^'S.) (five a liat of ; ,.. 

kioZf ""^t: ^'"^ "~ » -tent »«^;t^"..te«;d^"^; 

tb« vuriou, ^ner, r,™,, 'f \i,i Jn. •orrootiooa for . Uttia tim., and had »tudl,..l 

.e««.la««,^«ft,„b,^^^^^^^^^^^^ Ki«gosid.at.cal mih Jrcal 
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NrcIXELLA. Wood, 1850, (see p. 884). 
1. XUCINKLLA r,T.\ itr,ATA. S/ollc:ka, VI. XVII, Figr. 21. and PI. XLTX, Figs. 7-8. 

.v. t&Uu minima, Mique wata, iumduta, glabra ei folUa, ad margium iuf*. 
rwrcm rahmOiifa, pMOee lO^rmuata, mntottjew prvminnJU. obhak. tend. 

uadombim fiMn/hiin caitliiialis vi.c coiixpiciiii. Carda , .' .v,,,^. , u-ci(er G-7, parvit, 
in $erie Merrupta el kmler careaiu di»po»Ui*, iiulruclut, denU latertUi aiUiet 

Bit|te«r tM ^ Ft. mX, Its... 7.) atoni „,aj fa )|, fc^ju 



This is tlw liiat oRlucoas •pedei of Nuduelb, on ntcoid. It is closely allied 
to the t<!rtiaiy .V. oea/;«, and only (listiDgiuslifd hy a sliglitly narrowor ovate fnnn 
aiul posteriorly less iirominent l.iii-«? margin. The lateral tooth u in both Talm 
TOiy dUtiael and remote fiora the cardinals, u in tbe eoceoe M^HoHl*; ttiiangk 
in the riglit and double in the Icil Ttive; ths eaidlaal tuUt an atNmt wran in 
numlMr, small and tubcrculifoim. 

Zoctiliti/. — Jroraviatoor, in dazk eartlif liuMttaoe} appnimtlf nzsi 

JWffia<«M.— Ootatoor gnmp. 

AZDT^ PeU; 1701, 334). 
1. AxaMi. sawLUM^TA. Aofiirsia, Fl. XYII. Kga. a»M, and PL ZLIX, fig. 10. 

Jr. h'tla laliitxciile ocfiltt, fere ,'rrji.;',,.','T(il-i, aiilicc uiti/oime conrrra, jtotUce 
(III medium gnl-oiiffiiUUa,' vix hitgiorv, umbouibu* aculk, luimveeHiibut ittttrvcia, 
ad tii-firgiMca conipressiiitetda, mb-iigeiffaUt, tulei* incrmettti nomnvltis profitndU ptvpe 

vwrijinem digtiiicliorihiis el ad'iis rmliantibiis sub-oftftofFfis tcc'n ; (>re.i liir'mieiitaU 
parca, aiiguMim sli'iaUt, ralde declici; cardo denttbna 0-il in ntroque laUre 
dencendentibue >:( 1,! medio nomnttit mbioriitu tbUqaia iiulnietiui 
inierno eratme dcndcuialo. 

. 1 . „. ... ... 0-as.O'tt 



Tlie fomi of tlit.s species sliuh'ly vririe<i, >onir'iracs it is rcnrly crbieular 
and strongly compressed (Qg. 29;, ui- ii ia suiucnliat aiore elongaltd and inflated 
(lig. 28), but tbc valves ai-e always conspicuously flattened toTvards the mai^pnut, 
while the beaks ore tumescent and pn>nimimt ; the £ur£iic& is in well jneaemd 
apedinenB almost smooth, bnt irhen slightly worn off, faint, radiating, raid concen. 

trie stlia; a]i['i';K- ; lioiiiL": tli-:-; \\ivrr iir.ir 'lif' |)i-ri|:.lii-rv u^ i.. -rally ;i I'l",*- iKvjii-i- 

sulci to bo ob&ci'vcd. Thu ligamcutal area is small and very rapidly dusccuding ; 
the hicge-teeth numeTOttt ^ the inner mai^n strong dectloulated. except close 
to tiie liinge-laetii; the upper lialf of tbe poateiior maigin is snb-tiunflRted In 
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all qpeoimein. nnd sliould have beat iMtter indicated in fig. 80* finr viiidi tee tbe 
oocraeted llg. 9 on pL xlix. 

LoealiHga. — Bhillagoody and Olapaody, in oonglomernktio —■Jf twiff- 

ArmaMMi.— Azrialoor gnmp. 

2. AxnrJBA WTicrriiA, SloJiczka, PI. XIJX, Fit^"!. 5.6. 

/«/a tub-orbictUata, aquilaierali, eraatimetUa, umbonibut parpU, **midu. 
valde apprommaiia tt area VgtmmtaH jrnrf itiHimeta, potHee ad me^bm vue tub- 

nngitlala; salvis rniirr.rln, niib-lrrlfiiiH.v, x'ni.'! miu'ifiy.shiiis rl ro}if'erUarilHt» eoncen- 
iricis et hohuhUU sukU incremeHli prqfuHdioribuJi, pn^ peripberiam tUw, pneditia, 
Miperjlcte pauh erota tirik teu IhieU teprvMiv, mgmtk, nOioHHbiu notmUi 'i 
mmrgme iiderno dentieulato. 

Ifa%ht«f ■UlkbmAciaiatoitiliiiglh. . 

TUcbuMoT (bell i ibbieih ... ... ,.. ,„ ^ 

This spocies tlifTors from A. ttibplanala by its oonsiclorahly nan ronnded form 
and the greater oonreiity of the valves. In the perfcia shel'l the. sui-face is quite 
RDooiib, bat when slightly van. off the nsnal radiating lines apiwai-. The liga- 
mental area is TU7 aniaU and ivj oUique, 10 that tite bealn oome T«y dose 
to each other. 

X«w»fc».— AnWoor, in soft iridtiah nndstone; Fondickerry, in a greenish 
grey compact sandstone} can. 
Jbrwia^iofl.— ArrialoOT groiqk 



8. AXVK^ AtTTOSCTOA, Sloliczhi, PI. XLIX, Fiij. 9. 

Ax. tnta mb-rohmdala, fere rt'quihlerali, paululum obliqua, aUiore quam 
lo,uja, H„mh-n moderate cmtexa, entta, uA-la^igaia, Mifew «MmnmM 

rjec^pue pye peripkeriam dMinetk, paulo irreffuhntrr m„th,uU, prM ■ area 

*toagaik,medii,miahmt,H»it»,i margin ^ 
lljjlit rfWI«h. s .„ ,^ 

" ' " ... on 

The some^lmt ^roater haight in proporticm to length, the greater convexity 

.irt**/?i'' ^''^'^S^^ tl>- «P«-ies from >n>bplanall 

and the tet difference also hold, good in a comparison with As. le^icula. It i. 
dosely nllH.l to /atel'.^x. «<H«.fc«nti»Gow,,batta« oam apparently a 

iSlm^S!*^ ^'^^ •adcwwewdiiting.W.tionwMdi 

eaaractmMB the Sniopcan species. 

ArMoffMi.— Aiiiiilo«» group. 



OF SOUTHEOH INDIA. 3411 

4. AxTK.KA srsAiiticuLATA, Forlteg, PI. XTII, Figs. 31-32. 

WW. P«(i„i«/ui .nhi^ricuUl^,, Forb, Tnm.. Gc-I. So.., L«ud.. -rii. p. ISl, ,;i ...,.-.„,„„,. 

j<*. iMte mb-rottindata. tequiliilerali, pauMum obliqna, poatice ad mar- 

flhirm. ^'■h-!,-<.,ic:,t„. i.'fra medium tub-aiigidala, tumida, radiaUm eoiMtia, MufoM 
coiifei'tia : areajtarva, caldededivi ; cardiM deH{ilm» elottgatia, 9-10 in utroque latere, 
et tifcUer decern iittermedtU. wtnorfhir, imlrttcioi matyme mUno denliculato. 

Iliifrlrt of liril : i(n laaglk ,„ .„ .„ ^fyg 

TUcluuu ,. „ ... , f,.,jj, 

TKstinguished from tlio next species by ita rouiKler shape, smaller and more 
jurecipitous area, and closor radiating ribbing. 
LooalUg. — Kunnanore, in gnqr tMidstoiie. 
AmiMifwii.— Anidoof granp. 

5. Axiy.E.\ CARDiOiBES, iVOrUgnt/, PI. XVII, Fig. 33, PI. L, Fig. 8b 

jlr«» aa^mJ*), d'OrU, Vtyr. Ajtntlabi!, FkWoui, ft re, iga, 3Mi; i— <yij«it nucturtun. 

UHa HHb-rolmKldia, ptmlo lonffhre qmm alta, Imnida, sub-o'qHilalerali, 
ubliqua, poHico .1' liix^inrlrr producta ct »td/~lrHHcafa, radia(im cOftttMo, 

eoatulit m declitUate aaiica et postica fere obtoletk, in medio eulcu ant tgqiiitliitim' 
tibim atti tmfftitltori^ eeparatk, nmuuaqiKm «t&^WM«i% ormiUtt imiAo«0n» pro- 
.ii'iinif^ftns, incurvis; area NftmeniaH nu^fuat modemtg dednif cwdiw trmeei 
pliciforme mullideiUuto. 

HiwU afiMI ! ttalaictb ... „. ... MB. 010 

Tllt^klicn . ., ... ... ... 0 76- 1.1 78 

Tliere are slight variations to bo observed in the form and ornameDtotiou of 
tills $ped«*. D'Orbigny figured a comparatively rcry inequilateral and oblique 
spceimcin from Pondichcrry; we 1kiv<' cxin'ily simil'iv spp.. imi'iTi u-nin Octntinir :ind 
Odium, (sec pi. 1, fig. 8). Another specimen from the same locality and one ttQxsx. 
SerdamnngMliim out of a eonglomentie coleunnu rock am aonuiwhat len pnodneecl 
jKisteriorly, and the mflintiii!; ri'is arn n lifMf mor^ distaut from each other, th.nn 
is sonerally seen in Ootutum- sjjti. iaicn.s liut. there is no appreciable specific dis- 
tiu> - ii u between tho two forms. Although the 8hdl ia toOMwhat oUiqnCb Q» dn- 
tributioa «f tbo liiiige>tecth clearly shows that it beloagt to Aaektaa. 

XoMlfAm.— I^OOidichcrry, Ootatoor, Odium, and imitli-eftrt of Seidamungalum. 

JImimMmmi.— Ootatoor and Tridmu^l^ gronp*. 

laOARCA. XMder, TMi. (sec p. 338). 
1. IiOASGUk oi»M»<SWteefea. IL THI, Kg. S» and FI. Xm, "Big. M. 

I. tetUi infeaaUaU, vaide gMeea, temd, aub-inaqMilatcrali, outiee rotttndalti, 

poilice paulo prnducta, oblique convej-e triiNcata : umbonibux eii/de inciircis, approxi- 
maiUi aaperjicie minute reticulata vel decusmta, ttrii* ftlifvrmibun, coiuxutrici*, 



^ CKBTACBOUB PXLBCTFODA 

or a» .M. is 1^1 ijr 

genus, a, already noticed «<wujr cliaraoteristio of thia 

Oototow group. 

CUCULL.liA. Lamarrl. ]P01. (see p. 337). 
1. (r) CucVLL-EA ^QVATA, S/olic:ka, «. Xyjl, j^. 

The oalj valve yet found Las lip. u . h,p , 

»P«rfect ««I ttey .au«t have b^eu^^^ tL M , 

*ub-Lorizontal rilw on either sid*. wJi ' ''"'"'^ "^""^ tl'rce 

the middle bu., oa the ub,.^™^? 

tl^e generic determination ^ ^^^^^J^ S^J:^-; '' ' '^-> -^^^^ 

fjenenc typ«. It ^ be hoped tharaTr^' . ^'^^ '^'^ 



group. 



Mac. (etla elongala, per* , . ; ; 



Digitizer 



OF SOUTEERN IKDIA. sai 

aduUit nonmm^am etiam tbioktu; area ligamenlaU Uifminw, amyiMim muili- 
MiMto ; vmhottHtit ^aniOM, nwunU, mb-ttaeaik. Cardo m ui,-»^,t^ latere pUcia 
^■i ehmgai;^, f'inm et infra denliculatu, iWrnchw, imticis t}rimo jiauio curtads, 
deiude/cre liorisoiUaliter esteiui; fotlidt panUelit : deutihtu MottMut jMuteit, 
panOt, oWjptj*. imipilmrvbtm} impnuitne wnuauluri jMHioa m tamra freote. 
«idiV«fa, ; «M>y tw Merm iHdiiHiieter fiiaote dMHaOaio. 

A«m«*Mtl*«r4MI : itaksgtH .„ „ „. MOit 
VuAmn . i „ .„ „. on 

l«!Bj-Ui of Unffit »f<;i;lii»(ii ... „. ... ... HI in. m. 

The eloagated obliqne fona and great Gtmresity of tlic valves with the very 
wMe ligainentBl ana ore paitioulflrly characteristic of this species. The two valves 
are only sliL^Utly unequal, but the tliffereacc iu tlic oni:unciii:ilii>B is g«>s3t;nilly 
my appiureut. Ou the left valre the indiatiog nbs ate distant, goueraUjr eefiaiated 
hy iBten^aett wider titan the fhiekneta of the rihe and BometimcB nmrlced irith 
iutervoning thimier ribs ; oa the right valve the ribs are all about equally sfr. rig, 
but thuy are placed much closer together. Oa the posterior deoUvitf there only 
eziBta a fine radiating MUOaa, and mm ifab lieeeoue iMurUaD^ obsolete in large 
sjiccimens. The hinr^p i« peciilirtr and slightly dilTereiit from that of tytiical 
Macrodfjtt, but, us akx-ady noticed, (p. 33G), I am not certaiik \viiciliui- Mcck"s> i.ame 
Grammatodon ia sub-geucrically applicalilu to these forms. The hiugc-tooth in 
Maerodon are anteriorljr very short, posteriorly very elongated. In the present 
epeoiin the teeth, or lath^ hinge-rib;), aro sub-equal on the t'wo sides, the anterior 
arc first oblique, then bent outward, and prolonged almost bori/i.iit.illy, .ir '-li-l'tly 
sloping downwards, the posterior hinge-ribs are parallel throughout, and very nearly 
quite atrali^lit, as in OvetdkM; in the middh there are a few short soniewliat in«- 
pular teeHi ; :i'T tlu^ ti i "li .mil liingc-ribs are finely denticulate*! above and bfllOW. 
The posterior muscular impression is situated on a roi&ed, elongated plate. 

Jaggmis».^gainpandy, Andaloor, Camarapolllani, OotaeiHl, fto.» in wUtlilt 
BUndstone ; very common. 

J;hrmatioH. — ^Arrialuor group. 



9. UaOBiODOH ( ? GsAiDlAXOiMUi) dupaulb, ^(MvVt ^ ZZ, Flgi. 6.7. 

i»a, AremtU^riiit, d'Orh, Ttff. Asfaot&W, fhMbal, fL t,%*. S7-S8, 

2I.IC. fe»(a etf>a<f>i(>i mih-q'f'-Jfioi-jaltrl, i-'iUe iuf-u'o, aiificr ^ih-rolundnla, 
poilice oOiiqM truncuta, ab Hiuboiiibtu ad tenniHalhiiem jioalero-hfferiorem obtiue 
<M!9itMa aitftnfto wfa afo; smAaflaw loMs. premimHHhiit, Aimi^. Medfe cittaete 

lO/'-milrntut ; luperfifie rcnliatim cngfatit ct sfriis drcrissnntif/?)!! pivr,'- 
j»ie iti tpeclminibut juHiMi'itiiii dUiitn:iis, itxiu, cvilis tu Luina mai^ira panlo dittando- 
ribut qiiam in talm dexlra; declicitaU posticn Ma, paulo C0HC<ttiutaUa et ndiaUm 
wuftrtka tMatai area ligamenlaU laiOf oKgukUin araaae kmellote tlriala. Cardo 
pUom <lfMf j^hnHitee 8-4 mUcit, unyuUttim egltnt twtmatk tl pruUiUi/ali*, mdii* 

4b 
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4.5 cl 5 po»Uci» elongate frr. , a,;;/.,. ,y p.rallelie i„»lractu,, ornnkb 

m MerOtiu tupcrwnbm ac iufcnonbm mtnttte tlrioMut; marmiu iuitnu Mien. 
venffmU fUeaiim deittato, 

ttvigltariMI 



mils apenes diffen by its greater Iwh^ht in i.rx.portion to its length, by the 
BMroirer area and more strongly li< nl anterior liingo-twlh, ftom- Jfm. jmeCunm ■ 
It U to ja «ppearaiice the species whid. Las boon figured by d'O, Ljr.ny yyndot the 
nam« of Ouparitk, vhieh ean appropriately be retained for it. The diffiaenoe 
1" t .. nhh.ng of the two valves « simUar to thjit noticed fa the prwion. specter 
but the rilM theiaselTW are sot »d strong as in that sper fr=. 

Almiduiapooiiim, iu a light coloured calcareous sandstone. 

TRIGOXOAKCA, Co«r< 18C7, (see p. 337). 
1. Trigosoakca TEi.rnBK8is, StoUczka, PI. XIX, Fig. 1. 

.„..„„<r» /r«««/«; nmion. «£* ^ftfr, 

""SMslitmma, ai,gHla{im bUiriata: aarda A^iii... ; •» "^"'^ ' 



Height uf iluU Btu^ o^iul Iwttib^gtb. 



Ota 



teri«,^"<^,r^ ^'''^ »»• « yrt beeo fbuad. W it » ohme. 

r^lSsS^X i^™^' T ^P^*'''^^- I* - mueh inflated, 

stone ^ Aluad..»poc«o, » a I»o«Mi Ugbly «dc«e«» «»d. 

ibniMiMHi,^1^ddlui02ioly group. 

2. Tbigonoabca AWIT7PIA, Ar««t. VL TO Hgi. 

mr... Sc.., Lood., vu. p, 1.19. pj. xir. Jj. S(-«nXm» Mctanm. 

•"''•^ tSu^T'^ ^'^-^'^^ ^ 
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Memo levit dtutUm oardinalibua mtiek nmUtt ioHgiorihu tm^^ijMeiimeroikmum 
fottiek, < 

Hvijflil of AxU : \U (Frft)it*ot lcB|ih ,„ ^ „. (yf^ 

ULIokm ^ : , „ ... 

ItMi^b <il° tUc bi^'tt kjHviiui'n ... ... ... llrtra. in. 

Tbe sulHequilateraL obliq^ocly tri^nal shape of the shell vith its posterior 
Tory pmtaiiMnt iMge, from vhieh it rapidly slopiis doirn, is a moat disthictiTe 
cliaracter of this specie^. Tlir ;u i i iIm c v^ vi iy brtxid and angularly sulcated, 
but iU knglU varies, being anteiioilf more or leas produced i posteriorly it is 
alwayi ibarter. The hinge'teetli are moie almgattod anteriorly than posterfody, 
and in the middle thoy often arc vcrj' small and irrc^m*. Th«3 surface of the 
fihell is radiately and concentrically slriutcd, the radiating slriai are the stronger, 
and Ha coacentrio aaa are unuUy intersected at moderate dLstances by somu- 
what deeper tamimt. In Tny large apedmcDa the stmttoa oftea emtiidj di»- 
appcars. 

Locality. — Near Scrdamiingalum, in a broTrni«h limestone or vUtiah aaniU 
stone ; not common. Porbes quotes the gpeoies from VeidaolMllatti 
Jbrnto^lm.— Trloihinopoly group. 

3. TaiGONOAECA Tricuixopoutessu, I'orbea, Vi. XVIU, Figs. 12 and 14, 
It XIX. Btfia. 2. 8» li ZX> Wlgt, 9, S, &,10. 

Jrr» T/'iciixcp^ltiteitTU, Forb.. TT*n*. Gcfi ^v,, Tifn-I., ru p -vv*. fir*. K iTirf^TTT^. 

Ti'iff. (esia elongate qmtdrangtilari sau ii-ajji';ijiduii, uhliqua, iiwdnru'.e iumid^, 
tetidula, aniice od uuirgotem ivdaidaia, pontice ab itmboHibtu valde carinala, ler- 
tttittalioiie in/eriori producfa, ad marginem oblique Irunculct, ttrik rwUattUiitt et 
alteris decHsaaniihttt mUuUk, conferti«a>mi«, tecta ; urea ligamattttK moderate lata, 
profunda, aiigulatim crane stilcalo ; cardo deiitibm 5 aitlerioribut, el -^-0 jio.ilrrir,.i- 
but wutruct»», firimit inlerdum fere jMiroUeiie, alterit di$iinetiiu obliquit, medicmii 
parpulkj numenek} i»ten» CnN^te. 

HtleMafaMl t Hilliwai ... ... ... O'CT-O^I 

nkku»« „ ,. ... ... ... 0-M-»<» 

This is, as regards form, a very Tdriable *tt«11, some sperameiu being afanost 
fjundrangular and others nearly trapez- jidnl, Imi iln y iirc po^terlurly alvva\b, strciii^ly 
rid'^d, uonsidoably more produced than anteriorly, and at the moigin very 
obliquely tnuunte. The striation b pecoliar and almqr* tnwealle, exeept en the 
posterior declivity, where the stricc often become oli-otctr. The area !*i 
of moderate width, never aa wide as in T. abrupla, and not so narrow as in Tr. 
f^ageneie. Tbe 1iinge4eeth also differ from both species ; the anterior arc somQ> 
what liinf (lulwar.l find heconie almost horizontal and paxalM among eaoh other, 
i^pcoaching in position lUoso of the two species noted as JiBicro(toa rf'/* fl^fweMiw. 
todimj, bat the poitctior teeth are regularly oblique, as in typic.il Trigone,! mi. 

Zo<?o?i/iM.— Anapaudy, Garudamungaliuu. Serdamungalum, Alondauaiworam } 
IQOstly iu calcaj:«ous santbtooe. 

;%rM««{M».— Mchinopoly group. 
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4. TwGoxoAiicA Oamana, Forbe., H. XX» Kg* aaii PI. I, j^. 7. 

llMa. Am Gamma, Varb, liM.. Owd. &». TW , »«. ■ ld« ^ « • . 

— ^ ^ .„^,^^ „^2.i„ „;itti c:":!^:^ 

lUtsU or liwU i itofewtb 

lUduHH » 1 "* •■• O^^IWo 

" 0-W.0-» 

Tlii««pecics appears clo^Hr allied to Tria Trlaktm»«^u^^ j.* • 
it ^ a ™,e «>lia ........ of the sheU. wMch iot^t?^::!?' f 

" idcr Itgamontal an a and fans tin aninriA 'nnarcl, it possesses a 

N0U«i,d«l0.iei noluiicomnion. in a Iwnraid. oto*. 

Oototom group. 

?V»if. /M/a aiib-qnadranguUui. ia&tJ„ , . 

■ ! „ *" "" - <>7i-otn 



centrie Hiifo™ aud very close Ih^^V^'f^r " ■"^'"^^"•y '^^^ 
01 Uu, iuliaa .pecies. TberoT^o J^^t. 'toct from thai of any other 
« tie .ntador a^d posterior side of hi S l!? '^'^ noticed 

form the shell ia very variabj/ ^.^t^^ ^^tween thmu. TJw 

-b-quadraagutor. ..iteriorly nether stron^t !^r"' 

is com- 

-B" am fawJy increases proportioMtelj in 
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Ict.-r'.h, hni it always does so in its tbiekness, the ligamcntal area bccnmiag TBrj 
broad aud nUlmr closely angularly snlcabed. In this stage some of the speoiiiieii^ 
at. for instance, tho one aqweaented In llg. 3 of pi. xx, are so leuurkabty like the 
Eaiope|ta Trig. Jfa/fterouiaim, d'Orb., that 1 do not think their identity by any 
means irapvolmbk, Imt uufortimately I have no tyjiieal specimens for compaiisoiu 
The hinge-tectU of Bnthmiiiica arc also very similar to those of MaOenmimM. 
'i'h^ are four or fire oblique teeth, on other side below the angle ; tlie median 
hijigft-i«eth Iwcmw Teiy amall tomnde the middle, sometimes they are nearly obso- 
lete, the 1ii><-< -line itaelf being tiiin« tod in this lapeatctraogl; difltatt from that off 
Trig. QunMtut. 

ZoM&fiw.— Veighbomhooa of H^iMmcty, Antelow, HiiUoor. Oomnrapol. 
liun, Slc., mostly in a coar":'- vinfUVmi? ; n<,' v,: ' y common. 

Foitnalioa.—Ain-diitiic ^Toup, of which the species app«arB to be equally 
dinnoterirtie, m in Trtatmef^UimMttd tts TricUnopbly aad Qmtm off thn 
Ootetoov U1UU|K 

6. TiiiGOKOARCA Gaujbina, d' Orbigng, K. XVIII, 9—5. 

ZV(//. elongate trapezoidaii, miiequikileittU, moderate injlcta, aatice mtb^tuudata, 
potlice coriaatn et wide frodticta, oblique trmmOa; area tnedSoert, trnftiMMm 
Mtriato-nUeaiat npa^me emuMiiMM fi^orme »h-ia(a; devOnilaie paaHett frepe 
medimm httitaHaata et HrUa radlataOiu nmmtlli*, »upra OroUer ^ iiiflnadcaaiiiam 
4-S, taUat eardo dgntOim nimtmk timt m ^peoMfinj iMAwetm; 

iMite '■ iUhiia „ w 

TliMuMt >>.... ... ,„ ^ 04S 

A markedly elongated form, .slightly ineqaivalTn, tlie left T&lrs bdng n little 
burger. Tlie strin on the surfueti oflon become almost (juilo obsolete, in vhidi 
state tbe dull ahowa a great simihu-ity to Triff. Oamam, bciu<> distinguished bom. 
it merely by the more elongated form and oomjiaratively less nan-owed anteilOV 
side. The posterior radiating libe near the carina are rery characteristio. 

ZoosK^.— Eact of Berdamtmgnlinnand near Stflperaiat1ir« in a nft vhitiiih 
aands-tr-ne. 

Formalion. — Arrialoor gniup. 

ANOMALOCABDLV, KMii, [SCAPnAllCA, Gray, 1847] (seep ''^^l 
1. AnoualocaaOIA [ScaphabcaJ Pokticebuna, d'Orbigt^, PL XVll, Fig. 3U, 

PI. XVIII, Fig. 1. 

S::,'/)/.. tfsta talde elongala, tumkh, anlice obliq'"' ro!uiii!'ii>i, postice sub-ccrl- 
Ho/tf, dcciiciidte prcpe tnedium tub-tuleata, ad tenniuaUonem obiique trtmoala, 
uimittUmM, vaha tbuatfv ptmto vu^t mipeifiA rmiSmHm eMtailffto, «Mtafe 

4s 
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antire iicui;,. A; medio Miutcule dephmiUt »eagttb.^^J„^. 

fM,muUidmUata. -VUMim UruUu: cardt»att r^. 

men. the ribs L al.oj' JT' s^';^L'i'ii' ^'^'^^ l^i- 

equal to that dcscril>ed W d'oSLV anr;. . " ' 

but possibly this may be Z l^^'j lj^ "'^^ * •^''^'^^"^ 

to be quite perfect. ^ *^ ^ PM-emtlOB. tl«wgh fhe didl appears 

«andB^,^c7«]^i^nttf^ Serfamuosalum aud near Slullagoodj. in ooum 
<H»»1"i«/mii.— Arrittloot group. 



Ihaveonly seen Forbes' oriffiB.1 • "* " 
w«j then ale only fe^ . . ■ and with a TeiyiMnwiiH„aeDfal 

^'*»-?V«ludayur group. 

ThvV„„. „ .... „. .„ ^ 

gated axid ather ,t««,gfy «iiB|™«ed, ^ 
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only a (,\\g\\t indication ^.f tli* usual pedal ar.d ^u ^-iLI -npc of Barhalio ; the liga- 
mental area is very narrow, tbe hinge line straight, but the hia^teeth have not 
Iwen made vitiihlo, tlie valves being doaod. 

JLoealily. — Ninnyoor, in a whitish oandjr liuMtanB. 

11}nna<MM>.— Atrialoar group. 



BAUAm iiUTBint, iSMkylo, IL I» Fig. 0. 

f ar9. tetim ehmgate avata, eatdt itUNfuiUitenli, modice injlola, an/ice breciori, 

nu-iiisfti/ti, iitfra c9ii'i>'Cio!cr ii'siiuuita ac kiiriili, jwntiM productn, mtdto laliore, 
ad margiuem oblique tub i-olundai»i area mediocri, anjfuUUiut ttriatas icmteaiftw 

cmomtricii tMoremeati adinteroaUa i»(€rrt^(i*. 

BttfA arikdl I ntVtgOk „ o-w 

TW i iImm m ' n ••• .m ^ MI 

A Igrpiioal fonu oi a Stu^iia and ckmlj allied to aeraal rceeut apedea, 

jmrticularly some of the varictii-s of relr^lit, v.itli t!i;' cntpi-ior side of the s1j< I1 
cotuuderably niirrow. llio ilattoaed slightlj Bulcatcd beaks aud the posterior 
bnadfy rounded shell distinguish Uiii ipeciea, though tin ainglft ajtMimea k not 
in vmy good state of jnaerratioii. 

Xo0flft(^.— Soutii-eiHt of Yeraghoor, in a lirawiiiBh IIiibIj ooUtio ncL 

IformoHim. — ^IMchluopoIj gioup. 



AB<!A* limti, vm, (aee p. Ml). 
1. Aaok. tmaxiAXk, StoUadta, Fl. XVII, Ttg. VI, PL Fig. & 

. tt<ittft r}fin(!/:l". rtt:f'Cr If r 'i-i ' inc ^f^i:r':.'j^r s::!)-! .-inii'iiln, iiifr'i j ro/itllde 

itttinuaia, posiice laliutciilc ct coiicexe mb-iritncala, ab wiiboiie mtb-mrinala, deciivi^ 
Me «oate iMj^jtedteaB dMta ; uipetfieie radMim JSifhrm* tMata, $irii» bmOUt 

inorenurnli erasf!i">r;'!!fi intvrnijitk ; area (igameiilali lonffiiu^M tttU^fit* mqumtt, 
latimma, anffiiiultm tii/ iuln-iiitlcata, utuiwiubut dktaiUUim, 

Alipraiinuu height of tMllA(h»W«k( t UikngUi ... tM$ 

Tliis !» tlif only species of Area (as restricted) found in th« South Indian 
cretaceous Kicks, and the single spwiimcn Is somewhat imp«rfect, but K sufficiently 
exhibits the charaotere of the genus. Tlic strijition is very simiLir tn thnt of thn 
last mentionBd apaoiea of BarMia, but the atruB are moie diatinctljr ilUform, and 
Uw hmellie of gfowth much more atronglj developed. 

Zorrr///^.— North of Odium, in a bwnmiah Hmtaitmiii ; •nxyasn. 

Jibma^ioi).— Ootatoor group. 



aw CESTACE0U8 FELBCTPOPA 

The shcUs referable to tbk order repr,.. „t tl.e Uetcro-mvaria of aotW 
AH tho genera arc charaetcriaed by a marked me<iualitv of tLe adduetof .t^T 
the anterior deeroasin. in imtO it be««n« ohit oiofetrwlSe t " ' 

*iia eamd»hape,tlu.sbc.ng mostly characteristio for tbe OSTMHAOMrT^ 
rently tbe lowest organised of all Meeypoda. VHIMIUOMA, apjM* 

is Ion. often linear, usually sub-exti«T' f^^'^' 

tubercular teeth or withoatthem; iZa^S,* ^T"""^ 

Tbe diiTerent forms can be elassoti i„ fyor ftnilte. J»««,»r„, ,r 

^i^ceZ tUcpre.eaeeo;a pel^ ILT ^^.-e"* ^ — P--.— • 
ou the otber hand.Jbeir shX LC^a^ ^ ' ' '^^^^^ ' 

want of reeolar hJneo-f e«ll. ffi-ade m tho ayslem on account of tho 

«-« «^^sri::f;ir "^^^^ ^ *^ 

to all the MYrjL WEA wUoh iiTTt^'* '''^ ' '^^^'^^ <=«mmon 

system, fhar, tlx. .NVcrzxv/i,* tt* P''"'"^ •''gl^'^'- *te 

the MYTILACEA, tho ^,ver!Lr , '^"^^ ^'^^ ^«'"» 

O^ra^^CJM. •« tic col "T- T*^*^'^' '""^'^ -Iliad to th. 

think ch^ffleAtion her« adoDtaT ' '''^ ^BClCF.t. T 

in conehological treatises »™«» natond than the one usually followed 

Agaia, I do not think thnt n • . 
the^r/ctv./^^ in U.e OV 77 J /c^Tr <ai«te for the classification of 

adductor, nor tho peculiar hofnvt;^;, !"*/'^''**"^*'^®' Possess an anterior 
characteristic for all the XTmA ^T'^ both of which aie Tarj 

B«oent species of flus order aro nnt ^ 
fnn^ the earliest fossilifcrous denJf. «^ numarwu as tho fossU which date 
rousdepoat,, aad many of tho tt„,Iler wb^JiViaioo, 
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b« 8ud raiber to belong to the patt than to Uw pment epoch. Several of the 
speeiGS of Pima, of ZnocavmM, and of oUmt Anaaa^ bdong to tbe most chaN 
aoteitatie ftmila of nriooa fbrnutiooa. 

3ULX.V1L I^mihf,-^FBASnriJ>JB. 

I Inve placed in this family a 'l-^v L'lMiiTa tli.- rl.T;s.:flpaHnii of »liicli i-; srimi> 
what arbitrary. They ani Jfo'liolo/^i,in, Jl^jj^jathi^a, Myoconcka, Mippopodmm, Pra- 
«MM, Julia, and Phatcolicama. MohI of the species arc fossil fonUi, vhloh ill 
general shape and character of shuU exhibit, as already alludnd, distinct rrlntinns 
to the MrrtUDM, Both hare the same elongated, very inequilateral foiia, liaoro 
or le&s narrowed or even pointed at the beaks, and the luuseular impiTs»ions are 
is ail alw similarly placed, sabjeet to slight variation*. Ihe character of th« 
eidienia] anifaoe la d«o in both Aunfltes the same. The htnge>teeih which, howerer, 
occur in some of the gonera of 11it> pri'si nt rmriily indicate a relation to thoiiO 
of the CttfiUke, and for this reason Dcshayea associated the foasil MffocmcAa 
with the last named genua, whieh olaMificadon ma adopted by xmbo eoneholegtita. 
In s-jrh transitional forms as those iuchulrd ir. the pre8<?nt f;uui!_v, sin^li' rlnrr.rfprs 
should less than any others be ct^nsidcri .1 :ls l^mdiug, and, for ihv uli...vc iujiua, more 
gencnil, reasons, I prefer to fo luw 1' OrUi _'ny's suggestions regarding llic ckssiOca- 
tion of Mgoameha near Mylilus. This view baaritappcnn, alio latel; been nipported 
by Ueshayee, who admits the relatton of the rooent Tnmna to Ui» Mttzubm. 
Now, Pmama, as well as Julia, are genericaUy perli ip:! lintilly si |i:ir ilile from the 
foool Migf<^podka», and this again shows in its hinge-character the greatest affinity 
to J^oooMitk PiiaseoIioiniNi may bs oomidertd as fbe Teprasentant of tho fiMsil 
Modiolopnis, oxlA V. Ih |H><sii.li- tlkat the recent J/fi ^.'fl.' frrif, f<f which I spoke in tt« 
QiOHUDM (see p. ISl), may also be ooaTenieotly grouped in this phice. 

The diatingnbhing bharaeten of flie sheila eoosiBt in til« dongated, veiy 
inequilateral fomi nf flu' vn!ve=, with modfrntcly tiiniid beaks, more or less smooth 
surfaoc, two unequal muscular iuiincsiiiuijs, t»t which the anterior is smaller, but 
man deeply eznaTated, tba posterior large, shallow, and sometimes rather vi nrn lly 
placed. A pnrti.il division of this museuLir scar hiads me to suppose that the 
greater part nC ilic impre&sion is produced Jiy the pedal mosde and not by the 
posterior adductor, to whioh, as in the MniuDx, very likely only the upper or 
dorsal part of the impression ia to be attributed. The hing«^ as far as known, 
appeals to consist of one elongated carfinal toolii in each nlve; the ligament is 
nternal, long, supporter! l.y tni. kened fulcra. Only in Jfe«ltoli!pi<i 
coma no hinge-teeth bare bccu observed. 

Of Hw two or three recent genem, Fntina, Julia, and Pbateolicama. the 
animal of only the last named one been recorded. It apjicais tO have the 
mantle margi^ united, with one pedal and two siphoual openings. This deariy 
iudiaatea a paawee to some of tbe TJsa/.ms.v/c*. as already pointed out. 

1 jtf^,oi<,i)s,>. Hall. 1847, (Pahwmt, New York, 1, 167). SheU elongated, 
very inequilateral, with the beaka anterior, wb-teeaiind. and dole t<jrti«r, tMn, 



3(50 



CIL£TAC£OVS FELBOTFODi. 



Ij^to^ with the aroal nnrgin more 1... straight, and a very slight K«. 

crat rimil^r^Tn , ^ a«l<luctor muscle; but ja,l^.:„g ftom the «rr 

f..r;«,. 11 . ^ "^'^^''"nlossilspeejjnenfc In niaav recent . »i - 

(trior ad<hietor i, also barely traoed^ and t^^l ^ ^ 

.appears to be somewhat i^^O^ " *f " ''^^^^ '^'^ '^' -^'l' f'"^ 

silurinn.- species. ™ "«l<idcs only pal«K,zoic,^ mosUj 

«Uoi t and aeporatod by a stron^^,- r *k / ^^S*^' anterior edge 

One D^i^ secies fa siit b"e .1 ! i "f'^*^ P^"**^** l^pe^ 

elongated. aut^rio.-Iy 'm- 7 ' Veiy 

^tn.etu^:btag,,J^:^;^;^^7*'^ - sub-tenninal. bed«. «3 

tooth in , ,,,,, ^timer" ^r^^^^ *° "PP- --"'-al 

ment external, plaeed in a long and cl Jpt!,^^,"™^^^ f-'-- ^^^^^ ^ 

«f n^-^in^l Posteriorl/rili^'i'^ '"'^""'•Ij' «>ickcned ante- 

•nd behmd the anterior muscular indiZTH ' " ii"p.*«aon above 

muscle, and this .gafa ^ aeem to 2r . prfd 
•ear mucb larger than the anterW "01^.^^ = postenT^us^Z 

OoncwtWcdly .triated. s^^^^u^T^^ I"""^' surface 

-JPeMnargin; " "1. 

The fiRt species of thisee Middle jmaswc n.ik.. 

^^'Pl>opo,/ium^iiUCaniUa, which sims' t!.' ''^ TV ^^-cHa aad_ 

▼lewa. Ifyecanehaiovmsa very sn«H „I: , "'lopt iJesbayes' 

Pal-.oicand mos^iJ^,^.;"-^ <^''«racterisHc of the »I1 

^ouhtful. ^^J*^; * 'P-i- noticed from the i.rZ^^ 

«««* <«r«ct. lut ^ ^-^^ «.e family 2>.„^..^ 

^oconcka h., a.^ «gi«i ^pon which the uterior 
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muaculm- scar is situated ouly thickened, not forminir "n rti.Hnrt hinge plate 
which nU flw possess, the present chssv&c^Ui^ii ftppean. to me 

preferable. 

Modiolina, Miillcr. 1S51. Muller dewnbed (PetreL d^r Aach. Kreidef.. 1847, 
p. 88), MlAihoimiltdimvpM»»m0p«iS»tiAxliib distinguished by a very elongated 
narrow fom, somewhat of the type of the recent 1. >^,,!,nula, Hani., from Panama, 
but the large anterior mnscular scar resta on a thickened shcdly baae and i« fol. 
lowed poBtcriorly and above by one at 1»m mOlm wan, protaablT- produced hy 
a division of Uie pedal muscle. In pt. II of the same work (1851), p. 69, 
Miklli-r pnjpoaedfor the species in question a now genei-ic name, " Ilodioiuia," 
caDing it M. BotqueH; the change of the sjiecifio narns cannot, of coons, he 
accepi«d, but there is also no reason for estahlltbing a nnr genus. I have examined 
the hinge of both tbItgs, and find that fliere Is a strong hing^-tooth in each «uper* 
grtlcfl the usual ligamcntal grocn-p, wlilrli is nr-.vdy internal. In. apadlMll 
there is only one pedal impreesioa behind the mu&cuhur scar. 

4. Biiip^p«dimm, Sow., 18S1. (USa. Con.. ID, p. 91, pL S60). Shell ovate, 
elongate<l, tumid, of solid structure, with sab-anterior, incut v. J Ijcals ;ind an 
excavated lunuk j binge in the right valve widj an elongated, almost horizontally 
phiced tooth and a pit below it, into which fits the tooth of the other Yalve; 
ligament external, long, supported by strong fulcra ; muscular soars well mai-kcd, 
the anterior much smaller than the posterior; pallial impression entire; typo, 
jr. poiidenmm, Sow., from the Lias. Several new spegjea an hriedf efaaneter> 
iied by d'Orbigny in his i'rcdrone from junmio deposits. 

6. Pnuhut, Desh., 1883, (Uollnsques I'ile B'^nnion, (ext.), p. 25 ; Tonnt, 
dc Oonch., 1863, vol. Ill, p. 390}. Shell ohlouL', sdIM nuKleratcly inflate d, n lch 
sulMinterior incurved beaks, anterior end somewhat narrowly produced, lunula 
deep ; iiasf with one strong tooth in eadi tbItb ; ligament e]Ctenial,loag, plaeed In 
a groove resting on (listir.(>( riili rii; miici'-a!.ir scars ttio, one smaller iiub.iuodittn, 
the other lar^jer close to fomx^i ami ulinu^i uulu-d tu it, Ijcing sub-central and near 
the ventml side ; pallial line indistinct ; type, J*. BurbonicVf leoent Atom Bourbon ; 
the mlvcs arc smamgd-green when fresh and of small sise, 

I have already noticed thn cxtmne similarity of this ringle recent species to 
the foaeil Jlippapodium, and if the position of the jKisterior musciikr scar in the 
latter genns shoold proro to b« similar to tbot of Prosuia, there wouU barely 
renuun sufficient irronnd for separating the two. 

6. J'i!'<', rT.iuhl. l^n-J, (I'l-oc. Bost. Soc, VriT, p. 2S0). Quite similar to 
PrasMM in the form of the shell and in the teeth of the hinge, but the muscular 
acar is said to be single, aab-eentral, and ti4pai<ite; the ^fpe is J, eifgtMta, Gould, 
from tlie Sandwich Tslanils, npimrpn'ly differing from Prat. Jiurhoiiicti mercly by a 
fine radiating striation. Seuii>t;i (Journ. de Conch., 1865, V, 20G,) suggests that 
^is genus may he identioal with the former, and this seems very probable, fftr it 
is most difliciilt to trace eren in quite fresh speoimens of Fratina the exact form 
of the muscular scats. 
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7. PhaieoUcmna, Yulenc, 'fCIiciiu, Manuel <lr> rirdi , IT, 1.*17). Shell 
ovately elongated, equivalve, iEilatod, with the beaks sub-anterior, hinge tooth- 
less; the muscular sears ;in- stated to bo long and atvong, and th« pdUalliiw 
complete; tjp«^ JPA. MageUanUnt, Val. The a.'ilmnl has the mantle with three 
openings, the antemr being for the passage of the foot, the gills and pal|is aie 
clongatod. Chenu introfluoe<l this genus in fhe Aiinily JTmc/JMi ; ita fonu b 
vei7 simihtt to that of Mniiola, but it wonld umotar that tha miwM^ ne to 

a gieat tsbBot united. 

List or our^cEors otcOB. 
Piottt and Campioh* (M.ti*. ISkL Snim, IV- ttr, pui^f. SMJ ■dnit tli« M- 

A-n^^Zff!^.^'"'fr- ^'"'<'''^"''"''"'' Canp, a»Orb., w,^, 

a Orb., mbttOi Z\iM, and /lfi/tt,eni.in,t, Muth. 

7-0.— J/. Riimer, mmwa, Itciiss, and if. (Mo,lu>limtJ dher^ans, MttlUr 

.V. ,v,v„rW.,.„, d'Orb., « „ prol,l«m.lic «h) if. d'Orb.'fe «,p«,«Kl 

«r Mw MiiBUMmAiMd of Kie«r. (Ltth. torn., x» Hvr., l.ser, [ip. 5.3B and 510). • 

la-lf. d'Orl,., {il,id. p. 531),) U .1.0 pla«.d by the «.mo ...tl.orin thtiwwilliw. 

IJ— Jf. f^f,, Gueiaiigcr, Album paldou. dc b SmUm, lse7, nil, Bg 8 

13.— Jf. «,6^««rfi ai th« «Uy ip«a« whttA «ecm 



MTOCONCirA, Sowerb^, 182.n, ,<mV/«? p. goO). 
1. MYOCxJxcnA sL ii-ov AiA, S/oiiezka, PI. XXIII, Fig, 1 
jpoc. /Mto »ui>.ovii^u. moctKe infiata. enma. mim tmguHe obtmala. Me la/e 

;;:^":^sr^": ^r^i^reao. .r^piz^ 



tbuioMH 



surface being somewhat weatiterad off- it T M^cimen, its 

nowtli. AnothM »»>^ ' ^'''"■'^ concentric strias of 
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plate somewhat in front and below the apeiK, while tlia po«ierior is T»y 
dongkteiy ovate, amd rituated behind the middle of the domt margin. 

Zocalitif.—'Ko\otan\ in a lisjlit browuish conelonicvntir iijck. 

i^rmM/ion.— Triohinopoly group, but reiy close to tUo boundaiy of the Ani** 
loor group, which Jiut la this plocs is Muntarhat mtwrtain. 



XXXVTII. F<i>nil</.—]tfTTTZrDJE. 

Hie animala of MttiudjE are diatinguiihed by aa ekmgated. anteriorly oar- 
rawed or aemaliiate form; tbej have a mantle eomriatiiig of aeroml layers, tli« 

fmfer of Trliich is always disunitrf*. rn 'iu,; on its inner side tlir- Iicmy i niilernuu, 
on iU outer termiual oiui the calcareous substance of the shell; the innermost 
layw it annetlnoa partially mited, aod all of than ate united donalljr along 
the ligame-ntiil region; Ibe bmncliiil r< don aii'l anal o;icr.in:c ^le vnri iWe in cx^int 
and form; there are always two ^illa u-^d i» j piiljii uu each si l-- i;,.,' is of 
variable size, generally small, cylindrical, gmoved Mow, with m 1 u l-i- Inssa; u'lind 
at it» lower base, the pednl and bynal muscles being stmngly developed ; the adduc- 
toni ate always very uiu:iiual, the anterior tmall, marginal nenr fhe apex, often rery 
tUin ; the posterior conspicuously rounded. 

The sheik have an eiougotely orato or more or lata triangular shape, they are 
lilwaya eoTvred witli a homy epidermie, iaternailfy more or lees naereons; fbe hinge 
Las fi'imetlinii a few irregular pMciform teeth, but, ris a rntc, i1 is toothless; the 
ligament.is long, Unoar, mora or less iatornal; pallial impression mostly entire, ?ery 
nuniy abraaAed: below fhs beaks the valres ore generally somewhat gaping fi»th« 
passtttre of fbe font and bys!>iis. 

Most of ilic species are marine ; a few also occur in braddah water and a ftw 
oChen bk flariatilo ; they usually live gregariooB and form neata of fordgn mb* 
stanoes connected fay thdi- byssus; a few hare burrowing habits. 

There lia not much Tsriation in the form of the sheila belonging to the present 
fcinily , the sbapo altering between triangularly ovate and elongately ovate, but 
them aie eauntud dillerences upon reoonl in the oiganisatiou of the animals. 
According to these I have grouped the vttrious fbrma in three snb-CumUes, and 
shall briefly point out the eharaet'-ri-t:<N . f ( ii. h. The fossQ genen will he cbs- 
aified aooonling to the most marked iciuuous wLich the cluiractcrb ui' iJicir bliuiia 
exbihit with reoent forms : — 

a. i)S£issEyi\^. The type of this sul>-lamily is Dreimem poljpHorpka, Pallas^ 
which has the external mantle margins open and finely ciliated, the internal dosed, 
with one pedal and byssal opening vcntrally below the beaks, aod two siphonal 
openings posteriorly, both prodooed into shorter or longer tubes. Ihe lower or 
inhalant siphon is la«fer and ciliated at the margin, the exhalant smaller nnd 
smooth; the palpi arc rather sum'-I a-.d ti iiaigulaj-ly eloM:at, il. the i)C.!al mu-^clo 
strong and short; posterior adductor roimded. large, anterior smaller, attached to 
the inner did* of an luabonal platb 
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Besides the fluviatile Drcissena there is anotlier recent marine genus, Septlfer, 
referable to this s»b-liiniily. It agrvcs ia tlic devclopuieut of the hiuge plate with 
the fonner, Imt I have not as yet been able to obticrvti tbe AtolllMl. The extinot 
•Iliad geniBEa are IIoplom<flilu», AtUhracoplttra, oiid Mijalina. 

ft. casysLus^s. The animals of this sub-family have the mautle margins 
Tcntrally mostly di!iunitt,><l, posteriorly in the branchial region pnoduoed and 
ciluUed, forming a kind of IbU, which i« suporstidcd by a mare or less prtKluced 
aaaltabe; (ho palpi are of mndentB u» and narrowly elongated, the foot very 
long, and essertile, with a bidbII bysul gland at the base. In CreitelUt the foot is 
dub-ahaped at the «lld and the exouncnt tube aeaaila ; in Modioiaria the byssal 
gland is larger, often ezoreting a strong byssas, and ifaa ennnnnt tube is elongated. 
The pedal muscles arc rather thin and long ; the anioijior addofltor tbui« mjagnml^ 
anterior ; the poetetior oblong and much stronger. 

The genen referable to thti aQb-fiumlr are OreneUa, Daeridivm, Modioiaria, 
Arcoperna, and Mijrina. 

c. u iTiLixji. These also bare the mantle margins nearljr qait« open, posteriorly 
tomids the upper end with a branchial fold, dUated at the margin, and superseded 
by a sepniif. i \l;alant opening, not produced into a tube, but merely represented 
by a slit; the ^lalpi are long, narrow, with pointed and often onrkd ends, on the 
hiner tide atriated ; the gills originat* between tiw two palpi and extend posteriorly, 
becoming gradually nnn iu I I- , their ends are somewhat turned upwards, but free, 
not grown to each other or to the mantle, as is usually stated in oonflhologioal 
treatises. At least in'a number of aperies which I have examined, as. fbr-instaneei, 
iri/lihis Bmaragdinua or 3fo,fh>ri t'^Hp.-. tlic pjilU are fn r, and if they are attached 
in others, I would bo inclined to look upon this more as au exception than as a rule, 
bacanse in many ArtaiuBM, which I examined on tMs pcnnt, I also found the gilb 
free posteriorly. 

There arc only three genera referable to this sub-family, and they somewhat 
differ in habitat and also in organisatiea. Lithodomtu bttnowa in solid snbstanoes, 
it has a small foot, and the byssus is in full grou u siJt r 'mens not devclMi n ;! ; f lie 
anterior adductor is well marked, the pedal wuiwles moderate; the posterior brau- 
diial edges of the mantle become in tome speefanens gcently extended. M9dCM» 
■qiina nests of foreign substances with its byssus, or lives in excavatirn^ of rook. 
It has the foot rery elongated, thin, sometimes slightly thickened at tlic end; the 
anterior adductor is narrow, thin, mnginal; tfie pedal muscles, spedally the Knte- 
lior pair, are rather thin and long. Mi/Uhu has ^lic l:ib:nl pal]« almost half as 
long as the whole animal ; the gills strongly bent upwards posteriorly ; the foot 
^horr, sub-cylindrical, and thick, tlie pedal muselea stcQBgr. the anterior addnetor 
very thin, margioaJ, and sometimes almost obsolete. 

The transitiona fiwm the one to the other of those three genera are, as r^ards 
organisation of the animal anil the shape of the shell, so manifold and marked that 
it seems most correct to Iteep aU three within one sub-family. As to <ho propriety 
Of dJatinguiahinff the three genagni, whidi are by some cokchologists united under 
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fbe Bitigle name Mytilua, then, canag* lie, howonr; any dmibt. Hmj inwMeat 
thvefe well-marked types of sUolls. . 

Anothfi- qupstion arises as to irliefher it I9 mora oomot to imito fhft time 
aul>.fiuaiUe8 jurt pobted out into cue family, or to AWuh them i!r f> f ,vo or even 
thrw. The gab-diTidon of the MrrtLtDM which I have here adopU;d is mainly 
based upou tho derelopment of the in- awl ex-lialant openinga. As ngndt tUt 
poittt of organisation tbe JftT/M»j» offia naort marked paraUol (o the Cssdiidx. 
In both we iml that oerbain narine fbnu ediiblt a gradual transition into others 
in1, il):thicr1mic'K"^h nn ! 'n-.li ^v;.,i. :. and that while there is but very little change 
iu the general funn aad structure of the shell, certain organs of the *nimi>l» attain 
ft higher develapmait; nameljr, the simple siphenal fold* of the maniUe become 
, first slightly and then more markedly prolon^d into tuhes, and at the same 
time the mantle margins grow together. Upou thia distiootioa the aeparatiou of 
the marine csrdiism and tho flnviatile LTStyocAXtaism has been baaed. Now, then 
b actually little difference between the purely marine j/mi/.vjf and the prrli illy 
brackish, partially marine chsskilis£, both possessing an open branchittl ir.antle- 
fold, and the former a simple cneloMd aall slit, the latter a regular more or less 
prolonged anal tube; both liare, as a rule, the mantle margins disunited, onljr 
OnneOa appeam to hare flie rentml margins partitUly nnited- Tbia fSorm, there- 
fore, clearly indicates a passage to the DSErs.ssyiss, the typical forms of which 
bare the mantle cloaod, though it is not yet certain whether the same character 
applies to the other reoent genua of tiie aub-family. S^i^ef (the animal of wbieb 
is believed not to differ from M>jHlm). Looking thus at the relations of the ani- 
mals, in whicti a gradual cliauge of certain organs can be traced, and considerin;; 
at Uie Bune thne the very elma aiBnity «f the aiieUs, I do not thinlc that a separa- 
tion of tfic r .e^.' jtEA/A.fi into a distinct family bovA the MiTumJi can justly be 
considered a.s iiaiural in the present state of our knowledge. ICuoh less do I 
beUave in the close affinities of the genus Dreinm* ta l^^mrhm (C^elasJ, or to 
Carilila, an Opinion whieh has hiteiy found Jhrar among tomiB Eoxopean oonoho* 
legists. 

Tho Mtthidm class among the oldest Pelecypoda. They alr. iily nppoar in the 
pafaeOEoio- strata, and continue in increasing variety and number of species up to 
du Dreseut date. 

m. Sxi-/'iuil/,—J>ItXIS8EK/yM 

Anterior tnuseular aoar wstiag on a thickened plate near the apex of the 
shell, hinrrr> sometimes with an obsolete long tooth, fulcra of ligament ationg; 
pallial line entire, rarely sinuated. 

1. BBglomytilH», Sandbergcr, 1856, (Vcrst. des Khein. Sch:r!il.f.sygtoms 
in Nassau, p. 281). Slib-tiiaBgular, with concentric striaa of growth; beaks 
pointed, an elongated pbvte extends from below the beal^ wheie it is attaehed to the 
anterior side and for some distance alonsr tUe aorsat mr,r,?i^ ; ncxi to if lies a nlulike 
tooth in the right Talve corresponding to a groove in the telt one, sud then loUows 
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the liganu'nfal furrow. The fypo species R. n-nmix, Sandb., is fn>m Pevonian 
beds of Villmar. Tlie genus differs from Dreitsena merely by iuTlag the uiubboal 
pble r.ctaclicd chiefly along the dorsal side of the nhell. 

2. CAnthracopUra, Salter, 1803). In oonncdion with Hh- la^i L^enus should 
be mentioned tlu> prrTiliar fossil dcscrik'd by Gabb apparently from the ooal- 
measures of Nur li v ; ■: ;«» as 21^uliii(t (k'Uaidea, (Proo. PhiL Acad>. 1809, p. 9Vt, 
and 1860, p. 56, pi. 7. fig. 1). The shell resembles the type of IToplomi/lilua 
fbrRi,1)ttttliode8eription of the bingo is not quit* intelligible. Gabb says, " inside, 
till cardinal thinl of the shell shows an alation which is invisible exteriorly.^ The 
figure appear* to indicate that a kind of himina, or a thiekeninjy. (^xiem^^ from tth- 
beak aome diatanmalon? the donal odife. gradually becoming wider and passing into 
the kn-s. of tl,r sli. II. Salter figured a similar sbeU from the coal-meaauns 
of Nova Scotia (Quai-t Joum. Qeol. Soc., Lond., xix, 1803. p. 79, fi:.. rmd 
p. 80), and suggested the name Anthracoplera for it, but of the only species 
A. Car'n.narut the binge is, I In-lievc, as yet unknown. It is pom'ble that the two 
species bulong to a genua distinot both firom the former and from tb,. next 

a. 3fy,Um$, Koalnck, 1842, (An. foas. QiA. de Belg., p. 12.^). Elongately 
snh.fr.>nal, ufth po:nte<l 1.. .k. ; raoh with a small internal septum, UgamenM 
area broad, with the ligament inteiml, and several longitudinal furrows b<>t^Ton 
itaiid the outer porterior margin-, type, JC OMtfiuthna, K.. from carbonileroua 
roeks. The genus may be also represented in triassic rocks throu-b suehaneciee 
as J/iftdw. MnnHc-i, Klipst, (see Laube in Denkeoh. Acad., wlen, s.tv Tt ii 
whtVl 'r^' belong to the Ar^cvu.^, but the ration 

which the typical forms show with s,,«cies like D,'ck»e»a {Oongm»\ naUMaia. 
Partsch. clearly indicate the natural grouping of tbe genua ^^^^ V^*^ 

interlufif''"' '''f'''^}"^' SheU elongated, with the bed» pointed, anterior. 
mtenjaUy often w.th a few tc-minal small hinge-teeth and a large septum^ 
•nteror Tentral s.de with a hyssal opening and usuaUy incurred margins ; surfaee 

f^fT^ • •"J*""' "'"■'•'"^''^ I-^t-ior eloa. 

gltedand often wmea-hat irregular; pallial line entire; type, S. biforaf.rU, Linn 
o. -Om**e««.« Van Beneden. 1886.. OVfangolar or irreguln. lv nuadi-an<-ular 

"r^l^r^^n,"' '^"--^ 8-^th. gaping at U.e anterior rentnd 

^, Inn,, usually with an apical tocth in «» right umbonal plate 

oecu^gjie whole of Uxe antero-terminal par,, Z or les; devel,,.. ,, 
IM-rteriorlysonietimeapwrwled with a small pit, which is produced either by the 
kbial suspens.,.. o. 1; <■ muscle; lx>sterior mnscularim^re-driaSi J^dS 
or o>al ; ligament mUmal or sub-intemal. iate««aiy i^^^^t^T^^^ 
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lidge; pallial impmrfon sbnpb or nnnatod; type, J), polymorpha, Pall. The« 
'^^ ^^^^ ' " Africa and America, and 

About lirelve fossil, moit of them wjcurring iu tUe fresh and brackish water, upper 
mioeenc, dofwxsits of Centnl and Sarton Eumpa 

H. and A. Adams propose for a number of rw!cnt species of Die type of 
D. Afrmina, van Bcmcd., the sul>-generic uaiuo Prajnk ou account of the presence 
of a ecrtain stn.-ill lamina nfTixed to the wptum. I do not know what the MOl 
charaoter of this latnina is, (for 1 imvc none of those speei«rs to conipr,rn\ but if 
inference is mode to the tmall projectina; pit ncjir (lie wplum, wliicii is well 
developed in all tbo tertiary fossil species described by Partsch, who specially 
alluded to it in his description of the genus, the name Con^aria has piiority before 
that of Frtaek and sboald be Teserred for that gi oup of shells, for the pit does 
not e.visl in t!io type Kpecics of recent 2>mV ' ' f. fConfferift, ride YL<ita<:i,Yoi'i. 
Mcdl. des Wiener Bcckens, voL ii, p. 300). It api^cars to be this small pii attached 
to the sapiuin to whleh Oosrad in his aewljr proposed genns JH^Jjlopiis nudcefl 
reference. His rhnrnr-lcrNfic [ Proc. Phil. Acnd., 1S57, p. 1^7.) i« n'; fullorrs ; 
"Shell mytiliform, attached by a byssus; bin^^c with a septum beueath, which on 
tlw cardinal side is a triangular oop^haped ^oe£is ; cnrtilagagvaoTeialjieirdeqii" 
iy^lfyiilm Untcophaattu, Con., from the livers of Virginia. 

Tims the uanie Jiivuneiia will stand for the type species J), pol^morphv, 
and Ttehogonia is a synonym of it. Coiigeria will have to Ixi retained (?8ub- 
generically) for the ipenin of the type of Cong. *ub-globota, spathulaia, &c., of 
Partsch, and the manes Ptxant and Mi^lilopsis appear to he svnonyms of this 
second type. 

f ucbs. in a recent communioatiou* about some upper terliarj- fossils from the 
BBnat«, (Hungary,) notes a DrttMemi SeMeUttgeri, in irtdoh the septum appears 
to br transl'orri.nd into a re^ilar large anterior muscular scar, an ! the pullial line 
shows a deep posterior sinus. Still more recently t the same author pj'oposeB for 
this species the new generio name l>rett»ea«R)ia. 



Shell elongafely tumid, thin, with suh-terminol slicfhtly .swollen beaks, two 
muscular scars, of which the posterior is larger, outer surface of valves entirely or 
partSaUy mdiately striated («ni^ in l^pimtj: liingo Una often denticulate; 
ligament alniMt qidta intsival, in a llaHtt grooTo, more oir less extending 

posteriorly. 

6. Crenelln, Brown, 1827. Shell oval or rhombic, thin, moderately inflated, 
radiatcly striated, hinge with one tooth in each valve, simple or creuulated, and 
produced parallel to the hingo margin ; ]i(jpiment very thin, snb-intewal, supported 
by a distinct plate; muscuhir -(aistwo, liiii.t. iin.-.iuiU; pnllial line entire, indis- 
tiuot; type, O. deetutata, Montg., recent from British seas. Fossil species occur 
in tarMaiy and «i«iweoua deposit* but 

• TwtMdlesuMi ingtA tMrnnutOt, AjtA. !»» V- tJ«*»,p.MO. 
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Phillppi (Haadb.. p. 268.) abeadjr notices tlie aninial of the tvpe species 
according to Mttller's figure of it. Jeffreys (Brit. Concl... II. p. l*30ot«eq.,) 
dc«.ribcs It also, « wcU iw that of CV. rhonti^. Berk. The {onm-.r author says tint 
tiicrc IS 'm tnmt twly a niaaU epening in fhe mantte* for the protru^ouof tl» 
loot, am! pn.ferinrlr a sm-!o sm..n sessile siphonal opening. This Beenu to be 



approximately c«n-ect. though ihc pedal opening oaonot be very smaU. The 
- r iL"".! I**' «tatee that in both tpeem the inastle is entirely open in front. 
lOMM behind into a sessile excunvnt lube.' This last slateraent would appear 
to refer to the sessile exhdant opeuiiig. which aeetna to he quite distinct and 
sopara ed from the genewl anterfor opening of the mantle. The foot is very 
elongated, sub-cylindrical, tbickened towai-fls the end, and expansile into a amaU 
creeping dl^e; it very much resembles that of Meina and allied gentn. No 

tbiewls for its temporarj- attuehment. 

Myoparv Miu,, Lea. (Cont GeoL. 1833, p. 74). which Conrad (in Morton's 
Syn orj,. rem. eret. form.. MM. App. p. 8,) Identifies with hi. Bi^k^iim 
T*'- consirlen.,1 the same as Cret^lla. Lea's description 

» not qmto snffident to decide that point; it notices a number of distinct hinge- 
teeth on either side, but it does not aUude to the peeoliarify of tho ligameninl or 

t , * ' "l"" -^-1 internal 

^T.Jrr , * «««• the 8peeic^s might be gonericaUy idenUcal with Siaiagmtm 

sneoii. ' "^r^'^'^^^'^'^ d'Orblgny proposed (In 1850) «ir thU last 

dLMlil"'";u''T"*''" P- fi--'^ tlLn shells ar. a ...at 

Bufficiently to .xKlu nto <h„t the spe«ies in question Monga Jthe but if 

to r.^i ^•^'""^ ^'•■'^ -^^"^ "'^ 

«ri..t.r *' ^''^"i^'"»"«> though I do not know whether 

S n n aLt' •^^«l'"-'yl>'^f"- the farmer. JJT-o. Wia of d'OrWgny is to 

ail a])pcarnnce eogenerio wjth Creuella. 

onJvLof twfr* T' Spitsbergen's MoUuskenfauna). I 

the ven^ sil ^Z^lf ^ '^'"-^ "'^^''''^ '^b*>"' the middle of 

l««w™w or the mai-gms are erenulate: iiinee AH»nH.i»„. 
or two snudl, sub-obsolete teeth ^mL^ ' ^^^^^ 
Stronger than at th-JI^ , .^^ ««»'>>»«on near the beaks is often 

own at the posterior end ; type. M. dUcor,, Linnd. 

of C^.J:T? tL^X""' ^"r„"!L " '^•^"'^ '«»«"^ «lo-b- nllied to those 

nimble ^^.Z^yTr^^i ^ZST- ^ ^''^""^ 
vs^y mneh. and If m fBssil species the outer striation beeomes 
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iibMkte, tfaey m Mbnlly noi to In i(!n.tiii^ish«I. Speoies of Modiolaria are 
iioprcs<!n(ed in eainozoic as well an in mewz n ( ks. 

9. Arcopema, Con., ISfiS, (Am. Journ. Conch.. I. pp. 10 and 140). Oral m 
oblong, thin, moderately inflated, with tennfoal. at Twy neKrly tormtiul, uHmrred 
beaka, stufiue finefy nidiutcly striated, somewh-i'. -;troTiin.r nr.t-riorly, produciui» a 
diathiet cnmidation at the mai-gin ; hins{« edentul uii, ligamtmt tliiu, long, situated 
ill :i fine margiuol furrow of the internal side ; muscular scaw diitbct. the Ulterior 
slightly unaUer thau tb« posterior, pallial impression simple; ly|)e, A.filowt, Con., 
ftwn aooene neks of MiBsissippi. Coand mys that Deshayiis" Mod. ratUoUiia, 
(Paris, foss., 2ud alit., vol. ii, p. 22,) is copneriu with the abovo species. Its relation 
to the short, oval species of MmHola is very great> but tb» veil »iM>rk>J uid cainipuB> 
tiralylMgeaattvlmritiUMiilar aow, intenial Ugammit, and ftne ndiating striatum 
mar son e a<« distinction. In general character -l'\->/.eni/t stir.-,-ly !■. < ;■ lis the type 
of shell noticed as I'haneolicatm. It is not impiubablo that the recent Lilk. omiut- 
iMMMiMiM. Ghem., is a recent itpraKatant of Arcopema, vUk^ on the other hand, 
aretaceous species, like MytUnt pileopgis, d'Orb., and a few others, an M| «»lly 
correctly referable to it, as to Crenella, or to any of the allied genera. 

Mi/rina, H. and A. Adams, 1857. Oblonj;, sub-equilateral, covered with 
biovu caticule. uuooth, pearly internally; hinge edeatnloafl, ligament internal, 
linear, eapported hy a distinct rib; mmonlar soaia distinct, ^de apart; pallial 
impressions entire ; type, i/. /)tf/f/(jK"/:o, FoiHi . , a recent 8{>ccie9 fiiuud on floating 
tnasMs off the Cape of Good Hope. Tlic animal is said (o be byssiforoos. The 
shell difibrs fipom Areopenta merely by tlie smooth aorihon and more oontnlly 
placed beolcB. 

Shell elongated, with «nb-tenttiiialor tenninaland p^ted healo, hinge tooth- 
less, anterior mvueolar aoar Bntnll. nuu^nal, poeterlor coar large and ehmgnted, 

palliul line eutiie. 

11. iMSadanuu,* Oqt.. 1817. Shell snb-cylindrical. inflated, moderately 
solid, v<:ry iu<3(|uil:it(3r:i1, tlio bcsiks l>ciug almost anterior and incurved, very close 
together ; surface smooth or often finely corrugated ; hinge edentulous, ligament 
marginal, thin, suh-intenial; mmoolat lean ttnequni* ihint; (ype, IMh. lUkcpkaga, 
Linn., from llie IfjeditennnraQ. 

Yonng ZiOutdomf are stated by Cnrier to attach themselTes by a Vynu*. whieh 
Sii!isr.juf ii11y, wlirn flic hiivi' i'\rav:itcd a hole, becomes obsolete. Tl.i^ 

must apply either to some (perhaps not tyjUBal) species only, or to tlio suictly 
emhiyonio states t&t I have nqieatedly fband young apeehnens of 2 m. m. length, 
(belonging to a species which gii>ws 80 m. m. long,) piufectly enclosod in tiieir 
oavity. I don't llunlt that old Lithodomi would at all be able to bore a hole. 

* I IbbiV doi It k pnlVnbU ivUui Cn Ticr'i aaniA belMt Vbjf etlur. B<>1'>'>>'> nuiM I.il^<^y^<T^• {titoo^t^ 
lailissltaDilrMmlv^^'iii^ni^inauatohMiwdduto fMtt/, twt IL von UUUr«M'* UOaiAafm 
wisM tan« (U^ mil Mb • sm ntdMrn of tte ipcW* ■pplUw iljit(li«tt« 
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There appear to be two or three dutinet seetions iqnrsentcd in the iji-mis. TUc 
one, of the same type os Lith. litho})hagna, ahvnys, I helitn e, rxcavntcs Lard tub- 
•tiuicns from the earliest stage uf life, aod ito «xi$teiice depends ui)on the proficnei- 
of Mlid material, rook or ownil, or hard loll. This group is distinsitislipfi by a 
strictly i vliii h-iail form and very small adpressed bcakis. Lilh. On':- i the 
extreme type of this group, having the beake aauiewhat flatiened and rather 
vemored inm the anterior end. 

111. The second (jroup is represented by speeies like LUh. tplmdida. Dunk,, 
br which Moroh suggested the name BtUuia (1852 't). The species are obkng, of 
thin strnelare, with flattened, broad, tnh-temdnal inoorrod beaks; the oiztnale is 
at Ihr post*-rior side oft^n pi.,ilu ,t ttifo long hairy filaments. On the whole, these 
siH.eics barely UUiei- fit>m Modwla, except by their habitat. They attach theauelTSs 
when yoang with a byssits In oavities and erevioeB of woks and ooral. 1 foond them 
also in siKw-".! and starfislies, but T am n..! certain whether they i-eally extn»vate 
solid rock in the same nuumer m the true LiUodomi do. It is, therefore, doubtftil 
vhatber they should he eatbely separated fhnu Modiata: ttiey perhaps rather turn 
a sub.gonus of this genus than of Lithmlomm. 

lib. A third sub-genus is recorded by IL and A. Adams under the name of 
Zeuuoleiim. Carpenter, with the only species Jdlk spttioia, in which the animal is 
•aid to oxcaTOte its buTow hy the niK^rtoi© haiag prolaa^d into a kind of a tube. 
I am not aequaintcd with the species. * 

Specie, of LUkodomui (as lastrkted) ooour firom the Umer mesosoie rocks up. 
wards, but they are not numerous, a? may natnif^Uy be e.Tpected from the difficulty 
awompanying their discovery. Pos.sii forms of the type Boiula are not separable 
fr >m V / ./a, except perhaps by the more distuotiy flattened and inearred beaks, 
which are veiy nearly terminal. 

12. Jf««foi«.« Lamarck, 1700. rPerna, Adanson, 1766, and FoUeiia, 
. co,,oi,, 1, ,7, ex-par(«). Oblong, inequilateral, with the beaks sub^mterior. in. 
curved, postcrwciy more or less producwl and cxpMd^>t^. nf mn strurt ,,-, •. s.irfrico 
■Booth, «r aometnies partially radiately striated, and towarils the margin mor« or 
ess corrugate; hinge gcneraUy cdentuh.us. sometinies with a few snb-ebMileto 
teetbj bgomeat supported by thin fulcra, sub-internal: ni,..„«nr .-nrs vory un- 
n«nl. the anterior moeh smaltor than the posterior, and both not vcvy distinct, 
as 18 also the paUial impress-.,, n ; type. Jfodioia modiolua. Linn. 

SiMjdes of Modiola occur from the oldest depo^irs npwai-ds. They were already 
very nomereiu during jurassmaod cretaceous foriurdi ..,s. and the species during 
tno Inner nre almost quite ns luiiMi-rous as those knnw]i ivoent. 
H. a^ TAdiimi''"'' "^^^ wb^nem, BmehgdoutH, Swains., and.^<tel«. 
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The fennra nay Iw retained for a small aumUr of spccica of the type 
of Jfr^ff. pUcaMa, Lnm., ^vlth surface radiatcly striated and the aateriw end 
ttarrowed and obtuse, but it apfears alw to include a a«imber of heteragaoMag 
■pedea, tome of wUdi svidently an atiMed MstUi. and otheis w»m to be mow 
DOnectly classed with Ma-ihAarin. 

126. Adula iias been proposed for a singlo ^edea, .dt. *oUnybrmi$, d'Orlt., 
a wdl marked solenoid form, thin, \rith sub^wlltral beaka. Hke Mfriua, a long 
liiaga ]ine and with the postoriw termination oWiqurlv tmr cntc. Carpenter 
(in Inn. Mag. Xat. Hist, 3rd ser., xiv, p. 424.) suggchis that, the cUuraelorB of the 
8ub.genus be "enlarged to receive the sheila of lithophag«id shape which are moored 
by faiyBSua, like MadiUa." The aame author alao aaja VMAdula faleata, Gld., ia 
tbe lo^Mt apaolM of tiie anb-gemu, tmi livea in bolea of clay together with 
A. tiy Una and other hn-nna; ^lielh. 11, is nlso sLi-iji slril that Lilhodomm parati- 
ticuB, Desh., and Lith. ciunanwrninut, Chem. fcinaamometu, Brug.,) belong to 
tlie aane mb-genua. The laUer apeeiea, I hara alseady aetfeed, ia deaefy allied 
In form to ConrrKl's Arcoprrnn (son p, "001, ahbori!?!i liofli aro perhaps rtjually 
correctly referable to tlit sub-geuus BotuUt, but 1 doabi Jlio propriety of associat- 
ing them with the typical species of AduUi. Carpenter states in the characteristic 
of Adi^ tkat the anterior part oX Uie shell ia the longer one, irhich se«ms inoon- 
aiatent vith flie deacription of bta nev apeeiea and the %ure of tbe type in 
Ohenu's Manual. 

farther naaaiohea in tbe compari^n of recent and fossil apeeiea and the 
examinatioB of ttie animala make it pfobeUe that a thennigb relbnnatlon in the 

gi nrric wvA suli-ircnerto groups of Modiola must sooner or later be carried out. 
The materials are, however, as yet quite insufficient in order to make such a 
ii»4miigement realfy aueeaaiM. 

iri. M'tflhis. Linn., 1758. Shell sub-trigonal, namnr, and Bflm or leas 
poiiilt il ;it tbo IjLCiks, browlor and generally rounded beWnd ; beaks fenninal or very 
nearly so; hinge without distinct teeth, sometimes with one or iwu small tulwrclcs, 
and ia the radiatcly atiiated apedea generally vith a slightly crenulated margin; 
Hgament partially attached on the fnteraal aide and anpported by apeefal fiilen» bvl 
always also exi- rnally visiljlo; minrular scars very unequal, tlie anterior being 
much Mimtllw than Uie posterior, which is often of irreguUur sltape ; both are, how- 
ever, laflier indbtinet, and ao ia also «he aimple pallial line; type, Mgl. edulit. Linn. 

13ffl. Tbe name MtftUm" has been restricted to the species provided vilh 
smooth oonoentric sttiaj of gmw th, sometimes also with a partially SOabroua entl- 
eulfc Tbe ladiBtcfy atriated or ribbed species of tbe f ame type as M. Magellauicut, 
Chem., have been, according to H. and A. Adams, separated into a special sub- 
genus under the name Anloeomya. They fwrn but a anbordlnate aee^ of tbe fttnuer. 

136. Stavelia has been suggested hj Gray for Dunker's JIf. tot-hm and horri. 
dm (aee Ploo, ZooL Soc., Lond., 1858, and Ad. Mag. Nat. Hist., 3id mt., U, p. 62). 

4Z 
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The shells are stated to be ioequiralrc, though this character appears to he 
barely noticed>Ie in aome of tlie llgnnd specimens. The posterior part of tho 
shell is covered with » paleicsous caticiilc, but this also ocoun in otbei specie* 
of Mi/tili ami SfodioUf, It teetns hardly appropriate to create a neir name for 
these forms as diMtiaol ftom MytUus. 

Fonil Mfiili occur rarely ia pulmoioio stmta and appear gnduallf to imoivMe 
tarn, tbat time up to tho preteni. Tliqr ue now IcM nnunoin tfaan tlis 
ModUilm, and the aame a]M Menu to ]n?io Iwcin tin eaao akead^ dnzing tl» 
meaomio epoch. 



List or cBETdCKODS srzciBs or .ViT.'f./fi.r. 

The i\>rr«Tt generic dotorniiDatioD of the various creuioiiuus lejuwHsi i« accompanied with 
coD8iderai>l« diffiinllicii, nithoucrh, ag a rule, focal Ml'TiiJDJs are found well preserved; but this 6oai 
apt appljr to tke iattmal dMnotaa^ and g«n«ia lik* Jtrtimiu, or Ou^tria, and S^t^ftr on aatii. 
fiHAirilj U aqMiKtad Ibtt thdr alliea iiM^lr Ij ti^ 

Tha ■ab'&Dliiy DIIBIsskmx^ ia npnaented in the crctiKooua deposit* v:i.h- 1v u few species 
wWeli an wiU> great prtiha!>ility rcfemble to Seplifer. Of the c/lEX£LiJ.\.t. a I'tw species of 
lAr.iV/arw and CrenelU (inctiidini^ Mj/oparo or Sl,r..j'.n'^-.u^; occur. Most of the species knonn 
belong, howuvvr, to Lilhtdcmut, MvUiela, and MftUut irbi«h, inohuling a few Ion important wb- 
fmn, iofin Om third aob-finoitr. Tbt dktinetiaa wf fba fimil ipaaicBttr tibn* lart and 
fSM wi^aTm fiwmmmartanialappwHMM^Mt mm Mindt duui that of r«o«nt i.pceie». sad 
ft b apiHwrai Ijr not plkantol«guto in oppMitipB to Daihayea, who unites tbem under the 
liaU^ Linncan name JfylUut. 

In order to avoid numerous repetitions of references to literatore, I sbiill agiiin follow in the 
enumeration of the species Pictet aud Campicho who clas* our shells in t«-o gvwm, Mftih, and 
LiiMomH) (Mat. p. 1. Pal. Suisse, im. «,„ 8- jart, 1557^ p, (qs ,4 Xjater tdditiom m 

eoni|ioriitiwly few. 

MgfiiM, MadkU, St^^, tni OwtfUb. 
aame auOmr). 

t-\.-3{jt{. 0>Hh:u, .Milt., V. and C, &ui«te-<rwMt, P. and C, mn with aviat 

probability bilong to StpUfer or to Mgtilut. 

b'—ifyt. Qtruri, Math., ii a Mi^eia, oodar which gtma it wia oiigia^ AtmSJM, 
C-r.-JQA IMUMIt, p. and a, roitt^tmm,. V. and Loriol. 

«L— i<yf. MorrUii, Sharpe.hasprobaMy I 1., ,rl\,„-; <,. nraciyimUii , .-, sul.-L'. nu» . f JW«'c/«. 
W8.— .W>;, ^uUiaphx and /'iV/om-, d'Uil., t^.^ia/.j. Sow.. MoHtmclh^, K aud Carteroai, 
d'Orb,, are MoiUoltc. 

M.—Mi/l. SaUrinti,, Loriol, ( F«vr«, fSm dt Moot. 8aUSv«,pL C, M.»l,p.a«6|) bnloDga 

to RraeiyiloHtct. 

U,— JJW/o/a Sow., it probably a Creiulla. 

VI-ti.-MaioiaMatr,^„.i..i'0,y,., 2M. Oim.ro^i, P. ««1 C.. iforf. muhM,. d'Orb.. 
22.— d 'O rb., a ribliad bat oot fliithar « 
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tiMj—lM. dOmtl^ d'Ork, J(ML <;</r«<M, P. mi4 Aottit. 
M^Jfri. J t l mi i ii ^ y. tufSitmM, wfttm to lie » ffiflij'nmi 
M^JToA MtrtUUU, V. and It«nx. 

27-2tl.— .Vyf. mh/aUaiHi. d'Orb.; Jf^f. Mojiitlaru, Lam., ^^j^. <p-ff.>,ff » d'Orlh, 
Gu^rangcr, AUjum palimu. d. L Sutiie, 1607, pU ami, %. 1), Hjf/L tuflmmU, Co^. 

30-31.— if«A tfMmivirf «Bd tntOuim*, d'Orb., 'jmncm Om etrgnf m f n it n tiliiiii oT 

^t.—Xti. £itmtmm, d'Orb. 

33.— J/j-/. perearioH,, d'OrK, pnbi% II Cp^Ar. (MsOiifcMCff-, AlbMBi«Mnifcd.L 
.Stotho, 1807. pi. xxiii, 7). 

34-3€ — .U: .'. . 1 ■^.^t Sow., Jfix?. inUrrupfa, d'Orb., J/«/. ttnatototUI/:, d'Orb. 

37. — J/j,.'. i-UtUfuiwi, d'Arch., may b« a J/oi/i'i/Ai, but the (olidily of Uia «bcil ittoagl/ ncalJi 
» Mftilieanlui, 
' J(ML ttmiamata, tili^va,X and incrnn/n, d'Orti. 

4il,r-JIMUM> •A«nM«i, d'Orb. 

M.— J<f<: dnwhittiii, 4'Oib. (^M. ttmUuieatwt in M. hms^ ■ lacNt pntaUr ■ OrmiMt. 
lit.—Myi. iBbiaim, i'OA^ mM npftit to be • jvang IHMmat. 

41. — I/, '. / iiV, ;i»M, d'Orb., 13 a Cfci>e(l<t. 

i\i,~~Mji. ^tr'j.^ntaiHt,A'Oi\t.,'iipfAisXi\y tiaa Creiulla i it is stated to b« nlliod to tbc Inst 
MBed species. 

46. — Mgi, ttiifuadrat^it. Math. 

4,1-ii.—M«d. JDx/renoji and dimricata, d'O rb.« MbOt, Dnj., MmSM, JKwxtfwM, and Jtmf* 
ftfinaaa, d'Orbu, MHaiUa, Co^.i Ftttdta, d'Orb. 

56.— OM^ Bon., N p»b>V]r sAgrfgAr/kMr JtytUiolt, Md. Bd., 1" pwi, I0BI, 

p. 1*7). 

57.59.— .I/^A iHciinut, Reuss, ttrijiMni and Mtiirai^piiUl, SittaL 

00. — J/j'f. Ji/rUitutimut, Ren as., 7 a Se/ili/er. 

6\.—ilft. fiitketU, Reuss, sp., is based upon an imperfect «i>ccimeD. If rily -L.' 1. jk is 
InokeD off, aa abow* in tha ftg^ •'^ ^ cotni«red with Crenella, bat Ui« eiiwryw iijrnre 
(7b, givan hf Ztttal 1. di. en pL zii] la not an eiaot nprasBiibition ur that dmvm in natural »zo 

62-01. — J/^'. yr^pioiJet, lS48i| I'lVMat and AyaliAi*. MAIL, tbo ftnt and lart bava tba 
nppoaranc* of Sepli/eri. Bosquet cenaSdaiB tfia anond D*mtA ipeoiat (» be a JIMMs «• 
BycM. ili l .:it , 1" li.rt-, 1B5S, p. 151,) cjuoiea it aa a qraottgrm «f JC.pibviji', d'Orb., 
wbioU deterralDotion is not iroiirobabki for both bulung to OvMUt. 

m.—Mti. Atitl» d'Ork, • htgt fam aOiadto, •Dd|ioUilyHtatiealiritti,ForW J6A 

ijyma. 

67.— JO^. «»»«•■»• Oain. Ibb afeWM ab«i»a niB«k awtc affinities to Jfytil-earJm or CrfA^t- 
(W'a,tli«ntoanylni(n«fe«M«*ttaJlfmt/AE. 

CS-76.— J/p(/. /'"ffo, Reuse, coKcctfrleit, Ootdt, «A«M<to and MnyMia, Bena^, fjifiMtt, 

OMtUa, or to 



♦ Mfa.C0Mk iw«a. Btkiqiu, iiiir, 16?0) Brl.rl rt C«r««t, P«i. d. B«K:o.^i- r 51> 

I cZirIlhiH«II«.-**OTtM«m«.*«««^ «» = *1« i'O'*' 
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JQrfc ^mMiImi, Hill., (Snppl. Moo. Potcnf. Audumeir Kiwidef., 1849, p. 10, bL 7 

79-60.— Mytitut elegaiu snd ilodiolo fahtlhm ate dcscriM by Sobaflmtl ftott tiiB Bmdlll 
AJ^ M occurring wiUi fiMnb of ontMww qge, (Sttd-Bs^'a Inth. geogBMli., 1«N|, fg. IM 

^.^l^^^^f*** ' Nacht™?, 1839, p. 33), and 

Moi^QiuMHina m qmt«d fifom NMComien led. Uy Kycki.«lt, (Mcl. p«]&at.. 1- part., 1858, 

pp. 147, 150. 158, .Dd 188). ^ I part.. 1852, 

Bodem y. Ncdorland, -l" cU-el). ■ 

^ ^^-^ u »~r^ ...tAr J.^'TTt •.'z: -11": 



n.— JOi. «rrMf«*M, Gn^rangor, (Allnim paleont d. 1. StlOa. iBdT bL xdii C» W 
t» 1m bawd npon a fragment of MaJio)^ /agelliftn Forb«i. * 

94-97.— J/wA Lraleamt, d Orb., tiemaiu d'Orh ^ r.- i 

K«,x«li„, pp. 531^1,7^ ^ beds of B««., (Ulh. 



. iW,/rro«, Coq., is the only ajwcie. kuowu Irom Africa. 



113-114._JA^-./v, ,i.w^„,. Con., and IM«irtM»« 0.1.». • , 

Conrad from tb« .o-^^ed low«r eocene, or nUMcZL-J^^Tj? rT ' !^ 
Co..., Ko. .00, 1S6«, p. 5). T..y ^ ^ JSSli^tX^'-^t '^ZrT^""^ 
— eommg front tniUeetam J^rrrrfte. "jieontology of Cahforiiia 

122.— S,y^j/„ iliciofom^,, Gal>b, iWd., vol. i, p. ise, 

m.m^Mo4. SoBariM, d'Otb, (Coo. torn. J. n-waj-^ ^ iil. 
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Mil. eduli/irmh* Kmmtt, (Norid. Knid«, im, f. W), MiM. Imt.Bttr^ {VULm- 
nat., xixii, p. 151 J are eooaUcnd m danUfol; nrifhar of tlmii Iih Utn fignndj die IbroMr w 
ft MftUm, aboot tm indiM k)qr ""^b bj^li, ia Ibret alliad to J£ «felSf j Urn ktttr Hi^r, 

•cett^ff to 7ict«t and Canijti«li«, liclonj; to jMttnutMt mffilaiJet. 

iwrfmu occui ia oar Soutli Indian un^lacrous tiepiiail*. Of thaw tfae fint aod lauitb nohid ^eciM 

JiUMomiu {see Pictet and Camp., I. cit., p. 5ii). 

180-158.— /yW. i>r!fU>x}a,oU«^ga and.in-^wi-iof d'Otb., Aihnosfntit, Pi.'t. «nd C, .iw^rfc- 
Uiilft and attlhita, d'Orb. oUm,^ ornnta aiid prettemU, V'lisi. and Camp., tKi-inlerMfiliu, d'Orb. 
ttacertemit, P. and C, mtrai^, earenhnttu, lut-trUeitUa-u, ruftta, atti tt^iMUit af d'Orb., Ce^atidi, 
Quir., pfri/ormit, d'Orb., l>>-,{.m,mt, d'Orb, eub)fU,t Dnj. tuttmeiU, dY}rh., cnAM«i{ 
■■d iigp*ri(tim, Coq., ii[ir/<r, d'Orb. 

Ul-^4i««MMa,OeiB..wMdd MChtr ataoi to b* an /mim<m, (a rab-gcuu. ..f ^^riW-i, ace 
MtM) p. li^t Am a LilMoani or lltutlola. 

IU4SC. — L. ttoKSot", Pusch, sp., and ifrti^siiriit, Gein. The liul uaiued cpoiiics dosa not 
appear to be a Ii^MtiMM, and tlw Mit oiw fiiaM Iqr Piotot awl Canpieb* unit ifaMla M 
M»<l<'>l>' f'titt, MiilL 

157-100. — L. Ciflfiaa, »imi/it, llaHaomir, Ryck., and Z. iK«<lioiu» (Cardila modiolus, Nilaaeil,) 

aiM dMRribed ft/okhoU in bia MeL pal^oat-j V iwrt.. 18dS, (p. 127 «( Mq. Tha kii uunad 
apMRtbaaalNndf (aataap. IM) ba«i«itid ia Oa famOy Bttmn^g acnidnif to Pietat and 

CMsplobe, bat NiUfon'* nriginil jfgm* rather supports, I think, R}'cklii>U'8 geii«rio deUd-inin- 
atlOD, while the »1ic]l G^^icd by Rauaa ondcr Kit«s<un'« nuinc could bai'dly rcpri^cut Uic tame 
■pecin, the Iwaks beio;; fliown far too prominent. 

IGl.— X. WeiMm, Mi>il«r, Suppl. Pvtnef. Aaebeiur Kneidst'., lHoH, p. 19. 

Ui^L. sffuM, 2ittal, (IVokadu AkaL, Wien. VUt, vw, pt. 11. 8TJ ii riom tha Qtmt- 

llDtBUfclOII. 

168-164.— efc Jt y/ y m a, Qabb. (Uaak n Suidu. Miic. CbC, Kow 177,1864, 

10,) are froin Korth America. 

165.— i. oti/ormit, Gubb, Pal. Calif., rol. i, p. 185. 

160. — £. iwialii, d'Orl., Voy. d'Am. merid., ISIJ, p. 91. 

1«7 auilralu, Gabb, Proc. Am. Philos. Soc, ISlll, p. 191. 

ins — / cretact^, Coq., Jjyiicb's K»ped., p. 234 (non xltm Coij i .n.l; 

169^171.— (i*t»UL) tumdMia, emit, aad *iUi-efiiiidrk« are team SoiAh luiMa ei*- 
taeaonamlu; 

LITH01H>]IirB^ CfuiOtr, 1817, (aw fk 800). 
1. IdsaoDOwra (PBotcla) TumDULA, Sfoihika, PI. XXm, Kg. 10, and 

PI. XXXVTIT. Fig, -in. 

Iiith. tetla elongate tub-iiitadraiigulari, tumida; ponlUx oblique truncate; nmltO' 
nibtu iuUiait, latit, iRowrn* ; lunula prqfiuida; aupeifiaie »trii» temt^M* inonemenN, 

uM$ vmatuUU lalioribua mtemeclia histructa, (it'pressioae luliittciila sub-nteduma 

■ n'Orbiitny actcriKi (Voy. Am, Mcriit., Ott. t- IfiX) a tdalff^fmlt tnm 4Uarial w i|«iatui} iMiliat 
• /..oi , .!> i n i I OfUfBrHOB(na(*r.AlkBHid,itlaSatkibMr. 
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ttb umhonc ulritiaqtie tuhuim obUque «d margintm vtutralem deem/reide, tmHee et 
poHice mlculit mwg 'maia. 

' lOTHtb «f abtll i Mgbt ... ... ... ... i-gn 

Tlin is one of the very few species which by its short tamid fonn, ooooentric 
sMb of grmrth, ftnd the Inwd iaourred beaks, indicate the ooonnmioe of the mb> 

genus BoMa in cretaceous doposits. The species is particularly charftclcrized bv 
the sub-meilian deprewion (eidti pi. xzxviii, 13), whioh eztenda from the h^ k 
of each valve to about the middle of the veatnl povtion. 

Zorafitff. — S^oiitli-enst of Arrialoor, inaoong^anMntiowhitiah Mmdsioiie; aHj 
the iisjured spccimca has l>een found. 

HurmatioH. — Arrialoor group. 

2. LlTUOUoiius crTiT.\, Sfolic:!:a, I'l. XXIII. Pi?. 17. 

Idih. tetUt OC9to-cylittdraoea, anttce ac poslice mb-lruncata, mnlouibus anticis, 
pamOit, Mipngleif omeeHMee ^riata. 

i«(gthrfiii«n '. wy... 1^ 

The tingle spedmen knowa is not in a Tory good state of preservation, but 
the short, almost quito cj'lindrical, form is so characteristic that tlie epeoiee eaa 
he leadUy distiogaished by it. Both tlm nnds arc sub-truncate, the anterior slij^-htlv 
OODTOC, the posterior Mimeirhat oblicpi, iy obtuse, which form distinguishes the 
Indian species from lAth. avelhm,, d'Oi h. Pottioiu of the SOrfhee of slieU anl^ 
indicate the presence of stris of growth. 

■Com%,^-<Minai: found horing in yeUcnriah earthy limestone, 
gioop. 

8. LiTHODOMin aVB-OraiXDBICA, Stoliczka, PI. XXIII, Fiijs. 11=1-19. 
im. Utto piitaiifbrmi, egUndraoea, poHiee gmdaiim eotupretgimcula, ad 
vtramque t'^rvmudhnem sub-rotundala, 7imho>tibus snh-t^intmu»^ iUUittb, fantt, 
tncureu; mpcrfwie stiuiji actUig, auleulia HonrntUu uUeryomHlt eoneemMeU, teekh 

- - I OkHaim ... ... .„ Mf.tm 

^Tbe anterior part, of flie s-lioll h nlmr>st prTfei-tly cvlindrical, toT^ards the 
poetonorend the form becomes latcr^ly compressed, and so lar agrees very well 
V i: h t hat of LUh. ruffOM, d'Orb., hiit the Indian apedes sranfa the peenUar trans- 
verse stnation on the ventral side which distinguishes the European fossil. 

It oonld be supposed from tlu, impcrfi^jt figure given in the Trans. Gcol. Soc., 
iJBd., ^n.. pi. zvi, fig. 7, that Zi/h. si,b.tgmdriea Is the same shell as Forbe^ 
^9Mu, espru, this speoies having l,een hy Fnropean authors al.„ referred to 
BMk is, however, not the case, as may be ae« by a comparison of the 
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eorrecUd figure of Forbes' original on our plato xxiii, fig. 12. mHhttgpritt 
believe to In only a youf wptdmrn of Madiola (ypica, Forbes. 

X6(?a%.- Otiitim, in yellowish brawn oarOiy Umntooe ; notcaiunoa. 

/i»»-m«/M>M.— Ootatoor group. 

MODIOLA, ZauMrok, 17&0, (see p. 370). 
1. HoDlOLA TITICA, IMm^ PL ZXIII, Tigs. 12-15. 

I>1. xri, fig. 7. 

IBtDi Jr. *)7irrK. ol L'tMoaria rypi-u, ■l'Oltii|tiir. rro.1. 11, ji. ai7. 

IMIl Jforfw/a Or/nVn, r , Z i Uu 1. Dunlsoli. AUl., W jen, liv, ft. ii, p. 7e. ^. xi, fig. «, 

Hod. /««^a CHueafo-oblonffa, patUo afVwAH Modliw AMiAb, owlkv «U«Mfa, 
^iMfiw jtfM MMHMW tfjbrtofa orf mar^nan oblique SHh-tr'i:ifi"f«, n,1 ffrmlHuliouem 
po^en-viferhrem ntt-rotundata : umbmihus snh-antkit, lods. uwutvii, coitiiyuu; 
margine dor»ali posUco coiwexo, veulrali medio Ut >!<-!■ l^'^ihsmlo; flcMl reffiow 
antt-medkma ab umb(mitu$ ad mart/inem ventralem deetmvuU depreua, tnttaUt «t 
$trn9^HiremmHeoneenMeir, m parie po$Urltrt mmUo tmriorOma, m cumiexUaU 

radiaiiiUm aublilium decutaatu oruatit. 

Thera Is a ^ood d«al of tariittfon to Iw obrerved in tbe biJIui i>ppcimeiis ns 
rpgai ils tlic coiivrvity of their vqI .ts. Sum.- rue moiv inflated aud less liiirh, otliCTs 
less inflated, oud in these spocimcns the poatci-ior lialf of the dorsal margin Is 
alwaja more extended, fevminf aa eleyated eon|weflwd emt. Tin genenl fonn 

closely appi'r.'icli--". tlmt df ir.riny f.jssil and reccnt .sprci<!Jt (like Modiola Pf^ifUjiinen-ttm, 
UaolOi but the concentric rilw and striw are much stronger, particularly on the 
poateiior part, nod aloog the ridge of greateal oonTndty tii^ are mnch sub-dirided. 
One of the incit imporfrmt -Ifs'.inrttrr f?inrn(>*^r>s consists in a bundle of thin radiat- 
ing »trioc, Bititp.ti ii im Uie :i)itt :i..r di rlivitv of the greatest median convexity of the 
tbItcb, as alreciily p iiiited out by Forbes and Zittel. The same character is .ilso 
to bo .teen in the European Hocail Iram the Alpine Ooeau foimation. The fulcia 
which support tbo ligament extend orer ft litOe man than half the length of the 
shell and arc considerably tliickened; the lunge itself ia ytxf Oin and taothleia. 
as usually in leoent Moditdm. 

Porbes^ J^maf^prit, vhfeh d'Orltlgny and snliteqpMirt nnfliois have 
rofcjTcd to the genus XtVAodci ;"-*, :iji]i<-;irs mp iir tiling else than a young specimen 
of Mod. tffpiea. I have cxamtiiyd 1 orbes' original aiiecimen, and after exposing it 
ftom the adbemnt rode. I found that the poetoior end Is much broader than shown 
in Foi lir?* figure; I have, therefore, gtwm another lepresentatioa of thls^ype. 
A few mdiiiting strim are distinctly traceable ahont the middle of the ralnea. 

Xocfl/i//>*.— Annpandy, Kolotur«, AlundaMpoonim, SonlamiiRErnhim, &c., 
mostty iu a browniish more or less conglomeratic or earthy rock. The species is 
also common throughout the Alpine Gosan depodtab tot^ ™^ 
conespond willi those of the Taronicn. 

jebrmatim^TniMaopoi)- group. 
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i. JSaoBSLk xiMMS, Haria^ 13. XXXVUI^ Kg. 6. 

1 m» M^ilu, miun,. Fo rbea, tiMB. OmL UU, vit. ]k 1(1. fL iti, if. H Mm MMMnn. 

Jf«/. /M/a oca/o elongafa, Ifiniti : rnhh mod'tce aHh-r&nri'Th. aiifi>,' anffiutate 
rohmdaiU; poslice comprestingCHlis, nvimm dilaiatis et ad marginem sub-rUwdaiia, 
tfapKHKMu' MiqtM paulo }))-qfunda ab umbonibM ad utat^hem. mten-mttnifem 
demuTfaie^ umbmOua mtUekt latiKumlu, defrtBtia, miperjteie ttriit fattrenwwW onrfj^ 
ctH^brtu et lenuibitt teeitt. 

A small species with ii thin shell, clongately ovaie, being narrowly rounded 
in front with almost quite termuial bnln and a slttllov lather thort depMBrion 
immillg from tbcui to the Tc»i»ra5 m-rcrin ; the posterior p u r of the slicU widens 
oonaideralily and becomes verv i!:iiti r;ed towards the i-ounded mai^iti. The 
surface shows only fine, sharp c .i c uiric striiB of growih, bnt no ndiatiDff Itne*. 
which aie lo oharacteriBtio for Mod. t'lpifo, from which species the prrsent '^t . !1 
aJw men by the noBlIer convexity of its valves. The same difference applies in 
a comparison of our species with J/. Oppeli of Zittel. Forbes' origiaal figure 
wqpreseato a amailer specimen, but the vontral pwtf m sbnuld In- a little hoeder 
at the anterior end, tbo species being a Modiola and not a Mytilus. 

Xo«i/i7y.— Olapaudy. in a yelloiridi eMrOiy mek; appueftUr ^"7 

^lormatim. — ^Airialoor gioup. 



8. Vxam&L lOLTWUrA, d'Orb^yny, Pi. XXIII. Pigs. lO-li. 



.BW. <e*<r, *«6./f/,.a^e„,a. ab umbonibus ad terminaiician pcstero-inferi. 

«»^ duigonahter este.m^ rotundate carmaia, mtice m^nmlata, police oblique 
#r««<>a^«, «a^«e dor.„n imri. reOo, ve»ffaH fire wte, f>b, in«nuato, umbonibu, 

A Yoy maAsi, oUiquely sub^nadmngnlar and moderately tumid form, 
each valve bemr- di.^nally provided with a munded rid^^, whih inorectae 



pr^jccU, posteriorly and thus slightly alter, the form of the sb.n. At 1b« marffins 
tteva^vcs are peoolUrly .«t«m.ted. fcmrfn- ,harp edges. Besides tho striT^f 
ffW^ whach are sharp v.., fin.. , . i, ahuort mi tto eilti», ,ui&« a vaiy 
ualnnte ladiatmg stnaUon perceptible uad«u- a lens 

^^««^.-Pte«iiei»ay. in a light btoid. grey sandstone, appareaUy not 



Valudayoor group (?). 
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4. MODiOLA IXAGELLIPEEA, Forheg, PI. XKIV, Figs. 1-2. 

Mgiilat (MoJioUt) Jlii^llifmi; Forbi'i. Trxnt. Ovol. 8of.. LoiiiL. vii, p. 142, pL ivi, fij-, 9. 
1850. Idem, d'Orbu. rrndKoiii", U. p. 247. 

UfiS. IMinUtJtagrlli/cva, i'orb, ZiHoU lAsokKh. AbuL, TVi<ii, jit, [<. ii. p.fS. 1 1 x 11^. 5 ■, ,,r. ■ - .ir,l. 

JIbel. <*#/a dmffala, tolen^ormi, tuh-areuala, antice rolunJnit fMum, postke 
paulo dilalata el ad terminatioticm oblique aub-rotundata, siib-conipreua, umbOK^$ 
antieu, tub-termimtUlm, depreuit, margiite dormli ei vetitraUfm paraUeUa; oyar^ 
JW* eo§t»Ht ineremCHUjUiffeUaiM, mtie* et props mar^itttn ttiUralan mmUo IcKiti- 
oriitH, omatn. 

A peculiar solenoid foim, which attains n Jcmyt?! of nmrlj 120 m. m. It is 
inixli:i;ittily inflated, becoming more comprcssini, and at llio isuiuc time very 
L'rrnliKi'-ly liighor jKjstcriorly. The ribs arc numcrou.s, thick, more or less sub- 
divided along the most elevated diaeonal mgica of eaoh TalTe^ but on tho ventral 
side they Income ihimiflr toA are wnnetimA fthnost obmlete. Tottng Kpccimcna 
have comparatively very thin and flattened Y.ihrs. Wlieu tlni shell surface is 
very veU presened, il shows ft minute punctuation or granuktiou, wbiob indioatee 
the pmence of a aliglitif fongb epidetmit in the freah didL 

!\ratheron appears to have figured {iu 1812) a fragment of this spr* "i s u-.Jei 
the nsimoof Imceramus siliqua fnim the Dept. of the llhone. Zittol ideatiticd 
the GOMUt Sana, with our Indian, and Bosquet apparently quotes it fromLimhuig 
ur.dcT the name ModioUi JlageiUfera, mr. aiigiisla, (ralvit vumribtis, et angtttii- 
oribim, Bosquct., Fossil fauna et flora van iict Krijt v. IJmhui^ in Staring** 
Bodem v. Nederland, Il-^doci). 

Thus th» epeoies appears to have a laigo geogiaphiool disteibtttioa. It belongs 
to a <7pe which is ominmtly chanusteristle of the mesoaoio agei, and all tlie apeeiBs 
axe extremely like f -n !i ot! er. I would piirticuiaily draw attention to the species 
dieaoabed in tbe ahove-^uotcd volume of the Loudon Transactions (p. 193, pi. x£ii« 
flga. 8-8,) iSrom a<H!alled juiaasie radka of South AfUoa aa M. SaMi, Sharp*, 
Tills species only diiTcrs from tlu' Indian shell hy very fine tranarecae atris near 
the anterior half of Uie vcnti-ai edge ; they arc not to bo oboorred on the two 
ipeelmenaofilqcwIJ^whiBhlh&Teenmioed, tad Zitiel does not juOm fliem 
in £1n'l'y)'l'^nn specimens. 

i^i.iiiy.— Pondidierry, in a blnish p»jr sandatone; appannfly mia We 
have no specimens of tho species in our coilr L tinns ; the figures I have given are 
takenlntt a yonng shell tritb open valves and two fragments of a large specimon, 
tin aaterier half hdng the origfaial of Forbes. 

j^hnmi^^Vnlnibgrow (? Airialoor) gnmp. 

5. MtaDTOiA (BBAOnnxarna) bapiatcta, SMkdta, PL XXID, gga. f. ft 7. 

wide diUitatri, ml t.-ruiiui'th.nem i,i:b-ro(i'i.':la!<-J, regione tentrali rapide decliti el ad 
medtum taamuaia; wnbmibus UrmuuiUbu», dej»-misi tuperfteie, in. juuioriliu* 
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»p$cimmibtui, c&fMis et ttriia radiant^ua critpaiit mm mtiut»H» &t Ai ^Uvatkm 
diifffOUttli OMffulatk omata, in aduKU cos/uta radianfei s,rp,^ plun mirjnsrf; ohtoleltP, 
tei dria iuanemettli multo dittiuclioret »uhL CarUo dentwuio obluto in uiraque vatta 

awtt d on^talr <mtto, tUghtlr wcoate, iriib teniiiiul deprcned twab, and » 

WW anterior end, tbc posterior and dorsal portion is greally (Ulntatrd rind 
gmduaUy very flattened, the ventral side is comparatively narrow, prcd- 
pitous, and slighUy inewTOd at tbe margin, a shallow depnadon ranlag CM vumOy 
bom tbe heak» to tha nadjan part of the ventral mardn. Tl;e Wnge Las in each 
TOhe a dictmot obtue eardinal tooth below the L«.k, tiie ouo in the right valre 
being a little more remote from the beak than that in the loft one. 

Young abeU. when wdlpnwrved (see fig. 6, enbrgcd three time^,) have the 
entire aorboe conred *ith more or leas undulating radiating riK those on the ventral 
slope being thinner than others; they arc on the median convexity of tlie alnll 
angularly boat. When the Bur£we of the ehell is not well prcsoned, as is often 
the oaae in Mm apecfimena, fho xiba gBadually disappear, with the exception of 
those on fj,^ v, rtral si ,|,< , hut tho «»u)entrio Utrim of growth lieeoiiie instead 
much more distinct (sec fig. 7). 

Hie present apedea bdoiiga to tiie ^ypc of XbdSola Cherangeri, d'Orb., but 
is readily distinguished from it by the more flattened and expanded doreal portion 
of shelL Among recent forms I may quote JK vexUbtm, Reeve, from Aus- 
tialia. ThaaeapeoiMMpieaent a anall group of atriated IfeAote, for which the 
name Brachydo»t^>, may be ^ub-genericaUy reserved; they have no stri« at the 
lower anterior end. In another smiill group njproaented by the next fossil apcciea. 
the 8tn« are developed on the anterior and posterior end of the shell, whfle they 
become Ohaolote 0.1 the mdo.nioa;an venfval cL.,,r,:..i,.n. In Uiis bttor group also 
Oe atflS or ribs are u.uall^ .^ot angularly beat along the diagonal eleT»tion of 
UiB ahell, reambling in this respect atdated JfyOU, 

ioM/«^ir^Neighbourhood of OomampolUaiii. in • light coloured ( 
Jw»e<w».>— Anialoor group. 



6. 



md (esta ,hn;,af.,. j>,,uh arcuata, anemia, tw^ ncn cofttuOa: nmrgme 
dor^U fere umjun,^ ie,,tc curvato, .^iraU ante medium inelnuato, anlioTan^ 

I have al««uly noticed tb»t this apecies belongs to , smnl! «ronp represented 
m a fossd and reoent state. The nidi*»fin» ■ ' rcpresentea 

minute atrin of erowti,^. r "bating nbs arc very hne and decussate by 
andaMM«h.2irr T ''^^"'^^ the ventral depieaalM 

and .» again atwngly marlced on the anterior end. whioh i, only dighfly 
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below tlie bca?t«!. On the wliole. this ornniiK nf;iti u rr^s. tnblcs that of Septi/er, 
but there is hd tract- of iu internal kmella in the ludioa fonil. Itdi&nfiom 
Mod. Cucieri (^fiif. lineatui apud d'Orbignj) lijitg onmd or (iribtea -i-i" 

X0m%.— Vyln^pan^, in a \trbitish nadttone. 

RnuUtBt Axdiiom group. 

irmHTS, LM, 1758, (see p. STl). 

1. ilYTiLrs ARKTALonHEVsm, Sloliczka, PI. XXIII, Figs. 2, 3, 6. 

JfyL testa elongato tub-lelrayoua, un^xmibiM attauiatit, wb-^ciitk, ternUnaUbn 
iwlmtfte, ww jwiW Mii M wito; <wwi liffamentaH akb-rwta, in margmem donaiem Unit 

currnlfni iiifiohipkjffi trtinKPunte, i!u'r;i. ycitrali jmitlo insinuaio, po>-iirj <,uh- 
rolumiato ; repioue ventrali august minui, fere eertkaUter deelivii mtperftck ttriit 
iite nm mH temMiu H mm$tti$ «iiMn>niHaritu$ wiaia. 

A smiill r.ither compressed species of a sub-tiuadrangiilar akape, wth pro- 
mioeuti atteauated terminal beaka, dighUy nwying in haght, tli« postenor donal 
edg« being • Uttt* ugra extended and enmd In tbe flatter apmlmims, irbil« in 

the slightlj more tumid one? it is almn,' stivii:;lit. Tlir sur:";ic:; only exliiljits 
fine oonoentric striae, these being occasionalljr intersected bj stronger marked 
dqpfw wto wii of gnwtbi 

Lnrnitfr/. — Comarapollt.im, in a wbitMi iKidslone ; not oonunoo. 

ioriiiatiott.^AxtiaXQQS gruup. 

XXXIX. Family,— TINNID^. 

The animak of Pkm» have the mantle-margins entirely disunited, one pnir 
of long gills and on« of moderately elongated triangular jmlps on each side, the 
I'r.rniir oiiL,';iiating between the palps; the foot is short, conical, f^ioov:' ! below, 
and with a strong bj^ssal gland; the pedal mn«ole» M« veil developed, divided into 
tbzee pain, one anterior, one modum, and one posterior, the two latter ooneiatuif^ of 
several more nr L'ss Isolated branches; the posterior ai-Wuctor is somi-oval or 
roundish, the anterior much smalleT, bat well marked; the anus is situated on a 
prokmgnidan of the rectum, ponesaing at the side peeuliarly ekmgatod Talmlo, the 
nature of which is as yet unknown. 

Shell sub-triangular, uiiuivalve or sub-equivalve, pointed at the beaks, gaping 
posteriorly, lunge toothless, ligament linear, long, almost internal ; muscular scaw 
unequal, the antarior sitoAted at tbe beak, posterior sab-oentcal, otrate or ronndisb: 
pallial impression entire; ontn Isjer of ahell flbroms. Inner vlthin tiie pelllal line 
more or less distinctly perlaeeous. 

Xhe genera to be placed in this &mily are Aticulopmna, Trkhite*. J'hma, and 
Btyophila. The two focmer are known only fossil, the two others reoeoi. A few 
species of !Piniia linvi' li.rn i-eeonJod from pala?07f)ic ix.cl;?, Imt (lie forms are 
somewhat aberrant and may belong to distinct types. True sjiecies of Fima 
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ftppMr. however, in the Trias, and tbcir number mrrcns^ gradodly up to ttifl 

vTr%mi iUto, when they reach their maximum of development, 

1 kare here accepted Philipp«'« .ugf^lm of wpsntiDg PUma into a dis- 
tinct famUy in preference to classifying- it with the J r/cF£/i>^. Ab regni Js tl,, 
disunited nuntlfi-matgilia Pwwa rcscmbks Ackulit, but the ioomparativcly !.Utmg 
developments the BTitBriwaddinstw, the orfgiD of «k« gilb hetween the palps, 
the development of the median pedal muscles, and the ronndi J slinijo of tln> 
posterkr adductor, agree with the MrnuitAt. Again, the shell (jf a Taiua re«em. 
U«8 a yery oblique ^«icMl!s, in which the anterior car c-omt s obsolete, but the 
raanni'i- in tli*' rmair.enl is ritfnr'lipd tn the dorsal odiC'-'. and its great length, 

agree much more closely with that of Mijlilua and Mudtola, tlian with Avicuta. 
Thm the orf^aauatfani ol tha animala* M well as most of the cliaracten of the 
slidl^, :ir p ai to me to pajat to » pociiiion hiiennfidiate between the former and the 
next family. 

1. Am^U^piimttt Meok, 18C4, (Am. Joum. Sc. and Arts, xxxvii, p. 212; 
Gcinitz, Pyn--, p 77). Very clongatcly sub-trigonal, equiralve, with slightly 
indicated suh-torminal bwiks, the shell being somewhat produced in front of them, 
poateriorty ^Kpogi hinge line -wtf loos* edentulMtt; l^pe^ Avh. firkent Uiitirt., 
from Permian rtjcks. 

Judging from Mi'instcr'a figure in Goldfnaa' Fetr. G«nn. the shell of tlw 
species appear to be of appreciable thickness, but no aeoount refers to the struc- 
ture of the shell itself. Iti general safa-trigooal form and pottarior ga{ie has a 
very decided refaition to Fhmit, tmt the heaks are not qnite tennlnal, and the 
anterior end has almost more the form of a Motl'io'n tlinn nf an Avicula, to which 
latter genus Geinits leferred the spcoies under the name of A. pituutfomu. If 
tiie posterior end were not gaping, but closed, the shell wonld be hettsv eianiJied 
in the JfiT/z/D/S, as suggested by M'er'k. It nlb^a shows n dflee nsemblsooe ie 
M'Cof 'b 3^t«rmUe», bat this is not gaping posteriorly. 

% niekUeg, Plott. lere. (ICorria and Lyoett. HoU. Great Oolite, pi % 
p. 32 ; Tiniiigena, de Luc). Shell gencrnUy irrcgulrnly su1i-()ii;iilr:ifi', very thick, 
fibrous throughout, inequilateral* and mostly inequivalvc, often with prominent 
noce or teM twisted and tenuinaUj obtnae hoiks, aUgfaUj gaping in fiont of thtni; 
left valve larger, more convex and thicker tliriTi tlir right c>v.c, both with variable 
rugosities on the soriace ; hinge linear, edentulous, posterior muscular soar sub- 
centnd, lai^, anterior Teiy proheUj situated kKJm liMbiai&iPlmM; ^pe, 
Trich. nodwjt^, Lycott, from the gi-ent Oolite of England. Most of the spedes 
known :u'i' fi'oiu jura-ssic deposits, only one has as yet been recorded from tlie 
oietaceous. 

8. JP««B«, Linn<5, 1758. Sub-trigonal, with terminal, or nearly terminal, 
produced beaks, the margin being generally slightly indented below the same 
for the passage of the foot and bysau^; posteriorly widely gaping; bioge lioe 
straight, edentolous, with » long almoat intenal ligaonent, anterior 
I aimall* altmted in the halo, wbhih an olta^ 
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•or reiy laTjre, «ub-oenfnI ; rtrnctuw of ahdl fibrotn and variously ornamented on 

<hesur"'.cp, lutrrtial'y {,rarTy wkiiui rl,e extent of Hie pailial Imc, nlui.'h is entire; 
type. 1'. nobilit, Linne. The tjUvcs are ofteu split r.l. r - tbe median line, wLich 
•eeoM to have Weo niove eoliiiiioiily tlw caee in fos&n spn ies of the genus, tban 
it is met with in recent ^hpV.^. Tbo anterior adductor sometimes forms concentric 
lamella! in the liwiks. tlieir outer mirfiice becotniug eroded, and sometimes r^uad 
by a re^lar chambered vault, 'rhh was noted U indicating prabab^ a generic dkifno- 
tioniiiaamfifawil^cics, but is oertaiuly only tbere^uH nr regular growth and may 
be often oliasrTBd alao in recent specimens. Species jI Pi.ir.i, are rare in ixilajOBoio 
rocks; they sensibly increase during the Jurassic and in ;:iim"<3iis period, bectsmo 
again apparaotljr len nameroua in tlio tertiary epoch, and attain their mudmum of 
deralopuieBt in lh« present tropical regions, only very few being known from 

Tbo name Atrina has been proposed for P. »accaia, Linn^, which is of a peon* 
liarvitreooB structure, and has entire beaks. It handy nmrics a distinct snb-genni, 

and it ccrfsinlr rnrnnt he usct! In \hc < \trnt accorded to it by H. and \. Adams. 

4. JirijophUa, Carp., IbOl, (Aiju. and Mag. Xat. Hist., 3rd scr., xiii, p. 31t). 
Shell like a minute Pinm, with pointed beaks ; upper margin straight, with a strong 
internal ligament, anteriorly at the byssal sinus somewJaat insinuated, Tentndiy and 
posteriorly rounded and gapbg; posterior muiicular scar sub-cento], indblinct ; ^rp«, 
B, tetota, Carp., from Cape St Lucas, found between algm. The animal is stated 
to be Tiriparous, and in form " liice minute Fmua, or a tnmsmse Muffarite^ken 
wltbont ears, or an TtefftumoH C^MB^ma^PenuiJ without pita." Its Ungdi Is cidy 
0"13 inch :iiul flu: width 0 2 inch, but it is said to be adult. TliO structure of tbe 
shell agrees with that of Fmho, being fibrous externally, nacreous intemalljr. 

Ltsr op cuETACEors HPiriEii, 
1. TritkUet PieUU, Camp., {Mjt j), I. PuL Saiase, r~« wr., A"* part-, JSC9, p. ?B, la 
Ifas onljr* wsU loiBwa eidaocoai ifMMs. 

Pinna, see Plct«t and Camp., Pal. Suisse, iv»" , part., p. 530. 

£.£4. p. »ileiJ'(Ta, Lcy.m., Giliicmui, krhelm, ami llomlrtii, Pict. and Caoip., IiciimiUnu, 

d'Orb., Sraeilit, Phil., cratia, Sosv., ffuryili'. P. and C, ml-lffmyaait, J'Orb., iif<triiiiila,-f Math., 
Mmtma, GalUtmui, A'^tmu, and Ligrrif^i*, (fOrb^ tuletia, Woodw., rtetiettUla, d'Otb., 

Jiltutratti, Xicem., uoJuJmii, Rtua. 

25-29. — P. airxpla, lAii-AioWi/j, tni-emiuata , and /dS"* dfssribtj hf Sichwald ftan 
various i»»rlK of Russia; tlu' 1hrt.i! liwt named epccics are «iiJ to be fnai NsOCSBictl, tlu Isst fima 
Ctftomanicn <If|xii.ii-i, (L-lli. Kess., x livr., l.Hl>7, p. i45 el 9Wi.). 

29.33. p fahiKiMri, Sbuni., /irtvjrt, Mecfc nod 11., /.(jirw/i. Con., rrM/W/fcrjuM, Mori., 

,HI Nawb., «!« notked faiia Korth Amwictt liv Ma«k in Smitii. Uae. CqM, No. 177, 

IS04, p. 9. 

• rlkuijifa n»fna. d'O'l".. PriJ. IT, f. lOT. is T»ilr it.mllii4»mly thornrt^riw.l. It It quru ' r 11 Ni.t.-.««i.n IW.U- 
t llutlB«i»«UiUif»<l«»illiiMl<iiwi,wfcli*»ffMi»l»»»wryp«l»My ««it«l (IkutH.!.. Iki4., Wi»o, isniCU. 
p. Bfj trJ "■*'— — -* — y ■ ■ I'll— imiMilf «lBiS tftt iu mi nr—— . 

5 A 
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a4.— />. Breweru, G»bb., fPal. CiUif., i, p. 1K8, and vol. ii, p. 195J w from C(Uif»n»k. In 
vol. ii, p. an un<]cl«nuinc i ..i^ -.i^ m noiicoO hy the iwinv AUtlMf frOtt llwdefti 
S6^i>. iHMM/a, 0«bb, fmc AcwL, FliU.. 1860, p. IIB. 

M4ft.«-^nMa AHylwuto, AiMmiMI*, tiiA»WMMMiid«MMi)Mi(»iMliMn SoaOnrD Indbk 

PINNA. £4m^. 1758, (sn^ ,,. 
1. I'rNKA coMPLAKATA, Stoliczka, PI. XXIV, ri^. 8-4 
IMt. JVmw fM«to(ii, Hiaingk. af ud ForbH, Ihua. QioL Und, m f. Ml mAm BMagt' 

PiMW iM« eiOHfftitio trigvim, mar^me donaU et cwiirwK mpuh 83* opjw 

(iiterf^enti^jn.'i, fv/fri.f ?7ff.' romprflssiuSi-aU.v rrnf ?r'!f/^ coinvxis, medio in pnrlt' anSci'sore 
longitudinalUer tuicatut »« po$terU)re Ji»«i», dimidio superiore, aut donaU, coalia 6-6 

mi medimt eotHt 8-4 itBw«6«# dd iwjfywm veairaUm ntfia ooaemirieit omata. 

Thf> ornamentntirin of tliis spcnics with the slightly prominent and rather 
distant rib« very much resembles that of the European Tinna creiacea, and firag- 
nientB of it have been coarideared by Forbes as bdonging to thia apeoiea, but the 
Imllan fossil rrtTtch mr^rp widely triangular lhau the 'European. The valves 
are along tlie middle line from the apex entire, and generally sUgfaUy graoTedi 
approaching the middl«, and fortlicr on, tlugr SM iiHured. 

Xoeofi/iM.— Knictnro, Anapaudy, Alandatkapoociuu, in brownbh sandstone. 

Xbrmation. — 'i'ricliinopoly group. 

Hit- .PAllil IMUtii, toth., Traiu. rjeol. Soo.. Loud., rii, ji. 153, pi. Cll, Igii 10— mAm mllllM. 
« flh— Jw H f w i tfn, Ouldf.. «riid Forbut. lAiVtw p. IM. 

JP. teiia tmueob^ trigona, margiM dortali cum vciUrali angulum fere 26° ad 
fV>tcem formant^, plm mmumx mJkOa, vahi$ ad medkim carinatiaetmpartefouMm 
fitk, dimidio ugferion, dondk^ KMmgw vtdum conti* 7-9, I'w spt^imivibvv "dnUis 
foutiee eoiMk temiiHhm offanMHOllt ornafo, dimidw inferiore ad tnedium Z-b- 

This species is very closely elllid t o ( ho European Pinna deimatata, aad oome 
laiger fragtnenta oC U hum been referred by Forbes to that species. The principal 
distinction between the two is the presence of iut'jrmediato ribs on the dorsal or 
iilipr i- h.ilves of each valve in the Indian species. I hare not observed these in the 
true riuna darmiota, but if thegr do occur, there would hardly b ■ sumrF* i,f Lrronnd 
ibr aefMimting the two sbelts, as the only other character of uoto consists in the 
finpnc-s.-, of llio striu- r,f giowth crossing the longitudinal ribs in P. arata. 

Joca/ i/y.— Anapaudy, Scrdamungolum, Kolottue^ in brownieh ■a«iirf««- 

ArwMMMkr^lMcibbiopoly group. 
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8. CnnfA. hKmOKtiXA, SloUexia, PL XXV, Figs. 2.3, PL ixVI, Kg. 4 
P. fevto tmceOate Mfiona, miUet ttmida, pottice complamta, margine doriaU 
cum rrnfraH nnmdnm circUer ZT^-:)^ Jormante, tahUjWe v>„forme ooni-exU cmt oon- 
vextmcuUs, tMdio mn/muratU, coM, 12-14, longUudmaUbtu. cnumi dktantibus, 3-4 
9d margiwm doraaUm uppnaimalb, Hrik imvmMtt tnmutimlU mtemeiu ormlit ; 
rtgiom latimcula in/ericri, «eu venirali, rugate j^ieata et ttrtah^ 

SheU nUter elongotelf «ib-trigoual, tumid near the li nnfl hrroming gra. 
daally flatter posterioily. Tbo -niru are not lissiired aloti- ti.e middk, ornamented 
with from 12-14 stn hl^ .iMant ribs, crossed by rather diMim t somewhat undulating 
strias of growth- Three or four of the lifaa ate aloiig th« donal maigia yny ckadj 
plaead am eaoh o^er, oflien feMih beyoai the middle tn Oa Taatial or lower 
half of each Tnlvc. but n rather broad area along the Te&tial edge exhilnlB onlf 
strife and somewhat irregular rugoaitiei of growth. 

ZocaitfiM>— Oo m a TarolH a iB, in a eoacae gny eaodrtoiie, and Ootatoor.iik a light 
blown limestoM. 

Jbrmation. — Arrialoor and Ootatoor groups. From the last naioed group there 
eiiiti in our collection onlj one fragment of a large specimen with the ihell MufiMie 
well preterred i it entirely agreee with othen from OomaiapoiUiain. 

4. PiNJfA IKTUMESCEN8, StoUczka, PI. XXVI, HgS. M, 

p. tofa ehmgato Mgata, valdt inflato, vtarginibu* ad opicem angultm eirciler 
37* fimaaHbtia: eolptt tatmr/Mfr eontiexii, antke eonimuis, «n\forme earvatu, 
pottice tub-angHlali«, initin furcatk, wuuurnqtutm frope termituUiohem potteriorem 
,fi*turatui parte miferiore e^baanm cptMU loHgihuUttaliiut 6-7 inttrmltt, k^irion 
fift kuiguta, rugb tt atrik inereHmH eefaAm 

A -rery tumid species with a laiga pedal epenbig bdow ttie beaks aad efaw^jr 

oonres rah ts. Near the anterior end these are nnifonnly conrr::^ ; tV.cn follows on 
the iutemal s.idc of the shell a d«jep depression, tiiaikcd cm tlie cast by an elerated 
ridge (sec fig. 2), sud tliis continues to near the oud of the posleijar nmifpmf Kune- 
timea showing a diTiaion hotween the two halvee of each vatre. 

ZcoalUiei. — ddina»» In etth7 liomtone. 

ibnMtiM^OolKhior gnMqp. 

S. BwA oomoBUV^ d'Orbigny, Vl. L, Pig. 4. 

IHI. fiHmemmM»».i OtK AMiolube. P.l*wii., pi. r, fig,, SO-U). 

I Imvc t^iven a copy of d'Orbigny's figure merely to complete an account of 
the siwlis noted from the South Indian cretaccons depowte. D'Orbi -.jay's figure 
indio&tefl a species which is very naixow and long; the omamcnt;>tioti is suniiar 
to that of P. comptanaiat but if d'Orbigny's figure ie correct and drawn froro a 
good specimvn. it eannoi be omuKUfed aa fepreeenlliif the eame aiieoie*. I 
not able to find d'Orbigny'e original in Buna. 
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XL. Fawifff,—A ricuzin^. ' 

The mantle margins aro in thk (amily entirely Vfea, eooh half ooasisto of three 
layers grown together ; the inner one ia nsnaUj fhidceiied towaida, and fringed at, 
the edge itself, with brown pigment cells on the inner side ; the gills aro narrow, 
the laterally leflectod paitiolu of eaoh pair aie (a* in Mekagrma and manj true 
AvkulePj narrower than flw median laminte, and attaehed to the oomnioD hese by 
Bbong transverse strings; posteriorly the gills are curved or bent upwards and 
usuallj quite £roe at the endij neither attached to the mantle nor grown togethcc ; 
the palpi ara of moderate sim, sub-trian^Iar, tranoate belinr, striated on the inner 
sides; the r'i'.Is oriirinat*" iirlow fliriu jiiiil not betwoen them as in the Jrr7/z./£.s; 
foot small, usually- somewhat attenuate at the end, below distinctly g^oovedi and 
at the haae pioTided irfth a Btnmg byssri gland. The pedal muMfles oonalBt of two 
branches, an ant<>iior flutincr pair and one posterior, much stronger, attached 
in the oonvexity of the posterior addaotor, which is narrow, elongated, and 
always nune or leaa onrred. Tb» aaierior adductor is only represented by a 
very thin muscle, placed just in front of tbu Ij ise of the labial palps. In 
Avicula this muscle is generally tolerably distinct, in Melkm (^^ama) it is 
CKtnmdy thin, but them ia awnetimea (in MeVaia apaiMaUt for iaatance) awrtber 
thin muscle present just behind the plac<^ oF nlfai-liiiiLiit of Ha: atiurior pedal 
muscles i this could Iw regarded as the anterior adductor or at least pari; of it, for 
it paaMs fkom one side of the nantle diieet to the other; in FittteBa the aaterior 
adductor i.s linn ly traceable, but in SfuUeti* it is more distinct. 

The sliclis I.A the A ricvuD£ are generally inequivalve, the right valve being 
often a little smaller or less inflated than the left one, and botii are generally eared ; 
the anterior car of the rig'u' valve lias a li\ ?=;nl simi>5, or there is n brssal gape below 
the bealis indicated by an iusiuuauuii ul t liu margins of both toIvgs; the outer 
layer is scaly, laminar, or partially fibrous, the inner, aqtedaUy vitfain the 
pallial impression, nacreous; the hinge lino is usually straight, the ligament 
snb-exteraal, placed either in one groove or in several pits ; binge with soiall or 
obsolete teeth; posterior muscular scar sub-central, elongated, nsoally omved, 
anterior v«ty alight or obsolete, at the base of the anterior wing} plliri impmsaioii 
entiie. 

The A ricuLfDM are mostly extinct forms ; they have been mneh mora numerous 
and varied in former geological perioda than they are at present. Thfy r.r« already 
largely represented fn paltBaaoie rodtt. It is at present difficult to say in which 
fonnnii m tlio muvi:inim of flevelopmenl faUs, for they ne almost efinnliy numerous 
in each one of them, but certain genera are mow or less restricted to oertain 
fofmatleiks* 

Till' rrcfiit spp. i, s of family arc inhabitants of modcntte depths of the sea, 
and chiefly of tho tropical waters, where they mostly occur on coral reefs in one 
or two ihthoms of water. Then an about ISO reeent qpeoea on record, while the 
number of ftssil q^ea ia eartalnly not short of oos thoiMUid. 
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In tlie nrrnnL-r u-.i T^t of tlic genera, I shall here ttdopt fhne Mlb-dMakwa aoaaid' 
ing to the ckvdopjueut ami looation of Uie ligament: 

0. AnwuvM, with MegaaOoim, AmbamSehia, Meffaplera, Monoj/teria, PierL 
nites, nhjiichoplei ui, I'oindoHomya, f ctoSI^ Ftetiam, FaaOMKoiieUit OammMa, 

£ieivperM«, Aucella, Aoicuta. 

h. taaaitirM, wiUi JUHnademm, SenaU, Oemaiea, Tnoeeramm, Anopeea, 

Pltleinilei, Pertioslrea, Lepmconcha. C'reiKt/iila, '/i /.'j.d. 

c. rvLHHMXJt, wilU EUgauu, CUatiaatia, ya^adtna, JJimi/a, VuMla, Malleui. 

, m. ault-^^tmlg^A. riCVUSJB. 

Ligament attached to the entire external hinge margin, or placed in a 
•halloir groore near the beak and &preaduig over the hinge oiea aa it extends 
poateriorly. 

1. M>'ffa»ibo>iio, Hall, 1859, ( Pal., New Tnrlc, ii!, 273 ). Shell sHb-nv .M, su')- 
equivalve, moderately iuflated, vary inequilateral, with hub-autertur beaks ; anterior 
nmsoutar sear small, dlttinct, maigiaal, poiteiior larger, indlatiiMt; hinge line 
rmter: vf'v crnnii'nti't!. jKwterinrly someirlmt expanded, morr or Ip?"! cfmrires'ied. Imt 
not usuuliv di&uiic;ly winged; surface marked with kmeliar stiifu ut giu'.ML and 
■omctiracs also with radiatinj; lines; type, M. sub-orhicularU, ilall. 

The shells of this pafaBOKiio genus stnnglf n!seml)lc ovoid fomwof Modiolopm, 
n-ith 'nliich probably sooio of the apeoies are generally identfcal. Hall says 
that the complete structure of the hinge line is unknown ; it is, '.lu irfore, impos- 
■iUe to give ■ good oharaotemtio of the genus. Meek ( Am. Joum., S& Aria., 
zzrvii, 215, ) ohaervea that some of the speetea of Xegambimh, tA JC mmatMiei 

and Uiiue' ! nuiy i.i.hmI^-V IjcImh^' to ;i i,'cmis allin! to, if not identhMl viA, 
^lerinia^ " though the typical species appear to belong to the A rcid^s." 

2. JiMftoNleMo, HalU (^ol- ^ew Trak, i, 168, and 1859, iii, 2«0 and 
523). Roundly sub-quadrangular, equivalvc, moderately inflated, with anterior 
incurred beaks and a posteriorly extended straight hinge Une, anterior side 
■tndght, bdow the beaks slightly insinuated and gaping, jwaterior truncate; binge 
anteriorly below the beaka with a few ahort obli^, and poatedoriy tow ards the 
termination of the hinge line alao witli ft few avb-panlld or slightly direrging, 
liMike teeth ; posterior muscular scar large, sub-central, aaterinr Ttty small or 
near^ obsolete : ^pe^ Am. radiala, Uall, from siluriau rocks. 

8. Megapiera, Meek wd Worth., 1866, (Oeol. and Bd. of lUinob, Td. iii, 
337). Sub-trigonal, sub-eqwivril"' i', i)f,*t(>Tiorly with a very Imp;'-' priTiterl wing, 
obtusely coavexly angular from the beak to the inferior nam)« i mi, bi uk^ anterior, 
teiarfnal, inewrfed, ayghtly pM^acting ftbow the binge line, aBterior wing probably 
obsnle te ; hinge with a few small anterior teeth liolow the beak, as in Ambonkhia: 
posterior mus^-'ular scar large, sub-ccutral, pallial line extending anteriorly up to 
v«rr near the beak: ^e, Jt-Cbid; U. and W., iiom lower aflnnm raeka of 
BkiaDaiid, Indioiut. 
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TMb form b oonaideml )iy itg anihoxa to lie ft mb^geniu of ^mfonjeftM, diflbr* 

in? from rt In- tlir very stron? r^nvclopment of the posterior wing, oa wbiahno 
internal rilw iiave as yet been observed. 

4. JfyMpteriB, Meek and Worth.. 1886^ (PtakBcmt. of nlinoiB, tdI. ii, 889). 
Obliquely sub-quadrate, sub-equivalve, moderately convex, with a large posterior 
ving, being below the end generally insinuated, anterior wing ob»old« or nearl^- 
$o, impressed below the beak, witbont a bTSsal emargbtatioa. but appanutlj 

slightly gaping within the lunule; mu'eiilnr scars very fnin^ ; liint^f cdrTi'uliuiq ; 
ligainental area with a few longitudinal furrows ; type, Monojpt. giitboaa, M. and 
W., supposed to be ftom eaiboalfenas rooka of niiiiaia. 

Thi» baa been proposed m s. snV-rrrTins of Pierinea, but it nprif>ars to have 
no internal hmge-ribs wbich eharacttji/x: tliat genus. The authors speak of certain 
ligamental fui-rows extending internally, bat tbej an not shown ia the figure of 
the oast which in that part appears perfect. 

Meek and Wortben also refer to the relation of Jfonopterui to Hall's 
Ampfiiccelia, which, they say, "was proposed as a anKgamia vm i lHf Tf fftv ^mm, 
to which it is not nearly allied. It evidently beloDgt tO the Avumat^K, am 
Pterinea, though apparently gcncrically distinct," 

5. rieriuilet, M'Coy, 1844, (Carb. Foss. of Ireland, p. 81). Bttb>triangalar, 
anteriorly very narrow, becoming gradually wider po<!t;criorlr, equivalve, beaks 
nearly anterior with a small gape below them, hinge line auaight, as longaa the 
shell, t' li jitulous, posterior end broadly truncate or very slightly dn anted; type, 
Pi. aair«#/««, M'Coy, from carboniferous beds. Tbe shells refrrn .] f,T tl,i\' -..nus 
aieaUof amallsfaee; in geneial shaiie they strongly resemble AcuiHlopunm. which 
Is, however, stated to be wuMy gaping p<i>ir-i iorly, like a Piunn. 

6. RhsnchopUsrm. Meek, 18(^ (I'al. Calif, i. 31). Obliquely elongated, 
tumid, anterioriy narrow, with a small aoute ear, posterior side uniformly and slLhtly 
curve«l, not disti^,, tly .ym-j^.^d- Hne straight, tootlik«s, slight^ thickened • 
surface covered with concentric sUia) onlyj type^ M.obeoua, Meek, from triawic' 
neks or Oalifomia. TMs senus f^ly nsemblea some of the mcsozoic^r^ 
wi<b .manth snrfsrf., .HfTn!,,.,' Ti an them by the absence of the posterior wiae 
Tlio shell would also appear to have a close rcsemUanoe to Mgalina. ' 

7. PmMohmvw, Bfonn, 1887. Oblique, omd, or rounded,* equivalve very 
much eomproKKed, thin, hinge line Rlr.ud,f, op nearly so, with sub-central slightly 
prominent beaks, there being a short not emarginated wing on cither side of them 
surface coneentrieally auloated. sometimes very findy radiatel/ striated- tvre' 
P. Bedu^ri. Bronn. f,-nm -Devonian d.in>,lt,. S,,.^ie9 of this genus occur 1,1 
palaeozoic and lower and middle mesozoic rocks; none are as yet known bam. 
wetaccous, or younger, depoaite. 

8. MouoU. Bronn. 1830, (Bronn's Jahrb. filr Mineralogie, Ae., &e., i, 2S4). 
Obliquely broa.lly ovate, moderately compressed, equivalve or nearly so. hinge 
line ^traight^with the beaks Sttb^toal and sUghtfy pH,jooting, anteri.^3 
loumtod m front, posterio. obUqua, l«ne.te.o.dightty iJniited; i^. «di2S 
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ribbed; hinge edentulous; muscular scar indisliu.;t; typa, JC «8lteai^ Bohloth. 
sp. Species of this genua ve aa y«toiiljr knoim froul MmsIo mka of tb« ^m. 
Wmtikfaa, Ketr Zealand, and Nortli America. 

0. 77,-,',,;,;,-, B, -mn. 1830, (emend. Wissm ). (Jnhrb. f. Min., &c. Ac, t, 881). 
Scini-fireuiar or somi-oTal, with & straight edeatolouB hinge lima and almoat eentnl, 
•carody promineut, Iwaka; Talm nther eompronod, equal, radiately ribbed, the 
ribs place-! eht^e to the ]r.n-^ line being usually cousi,:, ,.i^ly thicker thiui others ; 
wings sub-eiji-uil, rouuJi:ii at their turmiDatiuu* md not eouirgiiuted, muscular 
aoars indistinct ; type, U. Lommeli, Wissm. 

The original species described by Bronu is noted as JT. salinnrm,!. ;rr] is 
based upon an imperfect specimen, apparently restored to a mucli oiilic^ue and 
inequilateral form. It has the auteiior wing cooapimMBlj 1ii<l«f«^| along the 
hinge nurgin and hollow internally. 

10. Pterineih Goldf,, 18S2, (Petnsf. Oerm., 1881, pi. ii, p. 133). Obliquely 
oval, inequilateral, mc:lLr:.:Llv tumid, willi .1 l,>n-, t-aight hinge line, prwiuecd 
anteriorly in a ahorter, posteriorly in a longer wing, equivalre or sub-equivolTe, 
anioMMly bdotr Che whig indented by a bjraaal openiBg; liinf{»>ai«a exteraally 
striater?, ratlier broad a 11 tl tlnekr-ncl, appnirntly for the puqKiso of th,-' nflachment 
of the ligament; hinge internally with a few short oblique ribs and posteriorly 
with a few- longer onea, the latter sriginaling bdow near Che apex and extending 
to the large j^Msterior mnacnlnr scar ; anterior muscular scar small, deep, aituated 
at the Uttse of the shorter wing close to the apex ; type, PI. Urri-n, Qoldfusa. 
AU the known species are poitcozoic, chiefly Devonian. The surface is cither 
(MMOth OF mdiately striated and ribbed. The hinge ribs are generally phioed 
in connection with the ligament, bat from Ooldfuaa' and Bandberger'a 
figure of the tyii-' sjiceies, it seems tolerably clear that this explanation is not 
supported by the iuteraol structure of the valves {wle Sandberger's Sohichtea- 
S7»t. Ton Kaaaan, Ao.» pt xxx). Bllllnga aepanted a ailoriaa fltm under ibe name 

of Eopteria ( K. tppirn ) on nrernint nf a su|>posod cxtrninl lT!r:iTnrnt an,:l f-qual 
valves but these characUirii wuuid aJuuc nut iudicuLu a yunciic uiiiiucu-ju iivia 

n. r.'fiiilo-moiiotis, Bey rich, 1862, (Zcitsch. dcutaoh. Geol. Gesellsehaft, 
vol. xiv, p. 10. Fmnicroti*, Meek, ISOt, Am. Journ., Sc. and Alts, xxxvii, \>. 21S). 
SnlHirbieuIar at roundly oval, the right valve being usually more or less con\ex, 
with small, or Marly obaolete, wings and promment inonrved beaks; the left is 
conspicuously flattened or aligfatly concave, with bordy pmrntoaat beaka and with a 
straight, thickened hinge line, sometimes providf^il ivi'li 1 nn'f tjned tooth-like pnyec- 
tion below and an obliqua ligamental groove posterior to it. correspoudiug to a 
ajmOer grooro or pit in the other 'vatve; the aatwiOF end has below the beak a 
naiTow deep hy^^^l incision and a sraall, som?timc8 almost obaolete, ear above it. 
Posterior adductor muscle large, sub-eeninil, liuierior minute, at the base of the wing; 
■Tir ftMf usually OOreted with radiating ribs; type, Gi-jiphites »jifiltiiicaria, usually 
nfined to JBmoik or Jviatlat £9. Jltuim, Meek and Usyd., bm. the Permiua 
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nob of KammManoUwr typical tpedM of (liift gemw. The maikcil iuoquality 

of the ralvos, the srr^nrnl flntness of the right one, and it? nnrrow di i p L_\s.;il sinus 
witb a veiy small anterior car justify a gcncrii; si-iiiuatioii Iruui ibe last named 
gams, but it aeeKM to aie tbat its eluinuiten should Ii« a little enlarged, and tiut 
siM-eics like Jrtfiilti Miitisleri, l?rt)nn, fur wIulIi Meek proposes the name Oxyioma, 
abould not genoricolly be sojKiralLii tVuiu iLem (ckle Check-list crtt. and jurass. 
foBsiUt Smith. lOw. OoU.» No. 177> 16(>1, p. 30). Tliere is indeed a direct passage 
fi'i-ni the ]>osterrorly scarcely wiui^d Pseudomonotis gpclitiicttria to Aricida ecliiiiata, 
Muust., from liii-s again to A. Mi'insteri, Bronn, then to Aeic. conlala and iiitrqiii- 
tahia and others, tin- hilt i lieing called typical Oxiftuiim by Meek. The genus ia 
pnilKihly represented already in Devonian depcmts by such specios as J^teriaeii 
bijula, Saudbcrger, and it continues up to the dose of the cretaceous period. 

18. Cttssi'iiictlti, Ueyrich, 18G2, (Zeitsch. d. dcutscb. Gcol. Gcs^llschall^ 
vol. xiv, p. 0; Laube, in Bcnksch. Akad,, Wien, vol. xxv, pt. ii, p. 4G, et seq. ; 
Gviiphorhyuehiw, Meek, Am. Joum. of Sc. and Arts, 1864, vol. xxxrii, p. 217). 
A'erj- incquivalve, left valve convex, witii strongly incurved beaks, ivith a small 
triangular anterior and a shorter blunt or tmnoato posterior ear, right valve gener- 
ally equal or slightly smaller, flattened or aomevhat oonTcx, w ith small indistinct 
cars on either ^i li ; In ge line straight ; binge in the left or inflated valve consist- 
ing of a few small cross-tcetli beiow the beak and ■ limg rib on either side, parallel 
to the hinge line ; ligament aitnated in a long grooTe mnning from the apex poste« 
rioily and snjii. nlut i iiUqucly to tiie margin of the hinge line; hinge of right 
Talre apparently similar to tbat of the left; surlaoe amooth oriBdjately ribbed ; 
type. Om». gryphmta, Mftnat, sp. fAnhHloJ. The aanie apeetes has been aetocted 
1>y 'Mri lc as tiie tyi)o of liis C'. y/i'''j;-.''y,vr^«j», and besides that the author (loc. cit,, 
p. 218,) suggests a sub-generic name Actiuophonu for the radiately ribbed apedea 
like (W. deetumta, Mttuat., bnt it ia dear from Lanbe'a amdyaea and flguiea of 
till/ liii LT- of tins and other allied species that there is no ground for a further 
generic or sub-generic separation, and both of Meek'a names must, therefore, be 
eonaidered as aynonyma of CtH^ttteila. 

13. TI.'roi„'rr,„. 'Mc.rr. and T.yc, IS'n, I'Mi.ll. Orcai Ool., pt. ii, p. 16). Sub- 
e^uivalvc. moderately inflated, obliquely oblong ; hinge line stiaight, with a very 
aman anterior ving and a bnad ahallovr Insinuation beloir it, poaterior Tring long, 
narrow; ligamcntal gTOov(> «iiT)-e\-1enia!, Av:u\»\\, Icn-, I'xteiuUi-.g fiT.iii tlm bnak 
posUtrtorly i hinge with numerous small oblic|ue teeth below the umbones and 
one or two long liba poateriorly, mm or leaa ponllel to the margin of the wing; 
:\ritt>nor muRCular scar small, close to the anterior ear, pasterinr rlnniiratply ovate, 
large, exccntrie ; type, Pt. coatuiiUa, Deslougsch. sp. All the known species are 
from Jurassic rocks. 

It. Aticelh, Keyserling, ISd-fi, (Pe*^r1inrn-!an?1, Sr.c, p. 297). Obliquely 
elongated, inequivalve, of thin structure, pearly within aud \vith concontrio 
cation externally, icit valve strongly con^-ex irifh inourved beaks, with a abort 
posterior and an olmoet obaolete aoteriiir w, i^reaented Iqr » aliglit intenial 
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fhiokmingv margni of «Ml in front Mow th« bcdc inrinuted ; right valve flat 
or s!i-Iitly convex near the \imh>, ivifh a small indistinct posterior and a still 
shorter anterior ear, genetalljr a litUe twisted and lepamted &om the niaigin below 
I17 » deep byaaal abns; Uinge line in both tbItbs atnlgbt, short, in the right 

valve usually with a small, blunt tooth; lis-finipiif pitternfj. Imtar; muscular 
Kcarti »inaU, posterior, sub-morgiual, anterior placed neaj the ear and often 
almost obsolete ; type, A. 2'tillaM, Keys. Most of the apeolea of tttit feuos V* 
recorded OS occurring in Jurassic rocks, but Eichwald more recently considers the 
beds from which most of these fossils had been obtained as Neocomicn. Some species 
are already known firom the Lias, and others even frqm losrer deposits appear to be 
genetknUy identiool with Aua-Un. A few specie* also oocur in cretaoaona rooka, 
bat I am not acquainted with any tertiary speciea whieh could properly bs referred 
to the genus. I'tX'cat sj-Kjcie*. like A. iiinii-wtdiua, ala-corei, raid other', for which 
I would propose the sub-gcncric name Eledrmmt, appear to represent Aucella 
daring the pmsent epoeh, bat the fbim of the wing doea net ogne Tery well, and 
the n'Mfit spr-oic"; arc aho less inequivnlvf . 

10. Avicula, Klein, 17&3, CFteria, Scopoli, 1777). Shell obliquely sub-cqui- 
Tklve, flie left valra being Terjr often more oonvex than the ri^'ht^ pearly within, 
with the outer Nurfaco more or lo!» distinctly lameUated or striated ; hinge line 
straight, and on both sides forming a more or less prodiioBd wing, the posterior one 
being alwa^ longer than the anterior, hinge with a single cardinal tooth in each 
Taire, generally stronger in the left one, » byasai ainna ia always present under 
the short wing of the right ralre ; liganieatliBeari«zlaniBl or partially sub-intenud; 
poHtorior musouliir Mar «Dlaiged» siil>4entnlj anterior cloae to the «ac and moN or 
less ohaoletei 

15a. TbA name Avieula baa been reetrietad to the wtry obyqne and poste- 
riorly distinctly winged species, the shell has a rather thin structure, and the out nr 
anr&ce is moderately lamellarljr Striated and ribbed; the typo is the Uediterraneaa 
A. Mrttndo, Linn. 

15?;. Tlin obtiqnf, flii", aud mostly smooth forms of the type of A. tmaruf- 
diaa, Eeove, could be separated under the sub-generic name Bleefroma. They 
okaely icsomMfi true Acieula, but are more inequivalvc, the right valve being 
gomnvlmt flatter, the hinge line is short, and the posterior wing very short, not sepa- 
rated frum the body of the shell. Btaolroma h dosely allied to AuoOta, as alindy 
alatcd. 

15c. The third group form the true pearl-oystera of the type of Adcula mar- 
garitifera. Linn,, and ibr which Iiaraarek'a name Xitet^i^ ahoold be retdned. 

The shells when adult nf ■."■iiurally of a soHf! -itninfiirr- atul of a rnuii ltr squarish 
form, the hinge line is long, with aflattoncd ligameiiUl inea cxLltuuHj, , the car- 
dinal tooth ia BCMnetimea diatiaoti, aometimos almost obsolete ; the posterior wing ia 
gimnfflflj not diatlnctif separated from the bndy of the valves, but it U often 
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indieated by a posterior insinuation, as in j1. pnrtexta or teguMa, and those species 
dtoedy conneot Aoiaula uid M^eagrkut, whieh cerfaunly cannot be separated into 
two equally valid genera. Youn^ >,lioll« of nil the three f^irfsinns mp nlirni<;t undis- 
tinguii»iial)le, liaviug the posterior wing very small, or not all (ievelop<>d. Species of 
AvIeiUa oeeat in all aedimentary fiinn^iiHu frcMn tiie oldest up to the most recent 
Mnny of those frona palnpozoic roda afe^ lioireTer, mid to belong ntlicir to fl flfi twe 
and allied genera tha>n to Aeicula. 

I) Su .f.i ... Ih.-^MKUXlSJi. 
Cartilage situated iii a. k umber ul' transverse, marginal, grooves of the 
binge line. 

16. Acthmlenna, Sandhorger, 1856, (Rhein. Schichlensyst. in Nassau, 
p, 282). Slightly ohliquely and hroadly oval, moderately convex, with a long 
etraight liitig ' lim^ produced on either side into a narrow wing; binge with a 
number of ribs inclined towards the horizontal binge line on either side of the 
central area on which they are absent ; those ribs arc (separated by grooves in which 
tbe ligament is said to be lodged, being alnnat qmte istamol; tjpo, A, auUeffitmet 
Suidbt, ttom the Oovcoiaa ; only one apeoies known. 

I do not tbmlc that It has been sufficiently established that tbo grooves alluded 
to are really ligament- or cartilage-grooves. They rather appear to mo to be idea* 
tioal irith aimilar binge ribs o( jPierinea and Oenilka, and the ligament may have 
bem external and marginal, attached to tbe fhiokened margin of the shell which 
8li>|i> < iiitcrnally, as is, for instance, the caso in most speoiea of Amcula and partioa* 
lorly in the M^eagrvta group. If this veio tbe case, th« goina bad to he tiii» 
femred to tbe AVtcttijwM. 

17. nSrnr.th,, Laube, 1866, (Denlcsch. Afcad., Wien., xxv, pt. ii, p. 62). 
Obliquely elongated, solid, inequiTalve, left valve inflated, with incurved beak, right 
nuiiO or leas flattened, hinge line atmlght, with a short narrow somewhat contorted 
anterior and a lont,' jiostcrior wing, not separated from the body of the shdl], 
except by a shallow nuuginal inainnatkmi ligftment situated in several pita 
eKtmaUy on tbe binge Une, one pit bebig bdov tbe beak and reaching raflier 
interiirilly, one is on the ant( rior and the remainder on the posterior side; hinge in 
the left valve consisting of a strong oblique tootb rmAm tho beak, separated by a 
pit Uran • nnallar anterior oardinal: In the right -niwt fbeie is only one strong 
tooth, besides that there are g(ir.( rally nunn rous crcnutations at the margin of the 
binge line in both valves, and one or two oblique sub-marginal ribs posteriorly s 
ransoBiIar eoan two, deep, elcae together, not ftr from the nmbones ; type, S. Joamtk* 
A"sfnrr, Klipst., sp., from the Trias. Several of the triassic species of GerrilUa 
most likely are referable to this gentis, faide Credner in Bronn'a Jahib. XUr Itin., 
&«..18ol,p.641.pl.vi>. 

18. 6'<f»T»'W«?a, Defr., 1820. Ver>- dMiquc-h .-lon-aterl, generally narrow, sub- 
equivalvc ; hinge line sUaight. with small wings, tho anterior being much shorter 
tbm the posterior, wd ncitber qf iStm l> dirtbetly seporatad fton Aw body cf 
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tin shell; hinge iriOi •everal transverse sub-external ligamental pita, anterior aud 
posterior to the utnbones with a few long lilw, genodlj pliwed <Mh|ii«l7 tovub 
tlie binge line, and beddes often with numerous shorter folds at its mar-in; type, 
O. ntauridei, Befr. Spedn rf this genus (as restrieted) are known from all" the 
mcsozoic deposits ; thoy are most numerous probably in tlie middle jUfMrio p«Hod; 
only verj few spades have been recorded from tor^xf depoflito, 

With TCgwd to ^ geaoB SakmeOw of Kinfr, which ia hy some anthon con- 
sidered to he cl-:uAy nllied to Aciciiia, I huvi: nlready (p. ".i"/; observed that ita 
classiflcation is soiucwiiat doubtful ; it either belong* to the family .4*cia« where 
I deMtflwd it, or it has to he plaead in yie piweat flunilj doM to OenOlea, 
between this genus and Udniesia. 

19. iHoceratitiu, Sow., IBIO, ( Paiiiiison in Traus. Geol. Soc., Lond., 
V, p. 69, and Sowerby, Min. Conch., vol. iii, pi. 305 ). Roundly oral, or more or lea* 
eloMgntcd, and often liighec thnn long, equivalvo or sulnsquiTalTe, iDequHaieral* 
beaks nib>Bnteru>r, lomelimei with ■ radimcntary ear in front, helow which there 
is a shallow insinuation ; hin:^ line straight, posteriorly more or less produced, 
thiofcencd at the margin, and pnnided with nnmeroua ligamental pita ; Unge inter* 
naUyedentnloaes external layer of tiie ahdl generally Tory thick, oonalatni; of 
vi'rlr.vil fibres, internal layer thin, {.ic'iirliR-o.vis ; type, I. CHeifrk'nin', ? o-.v., frnni cre- 
taceous beds. The genua ooours from the sUurian up to the close of the cretaceous 
period, giadrndU^ iaenaBing in number and Tariely, bnt doea not appter to poaa into 
the tertiary period. Thf olilrr form'; rirf^ i->f\fn found wrtli the outer fibrous l.'ivrr 
not preserved, while the pearly layer ronittiui.; iliis is also ufinii ihv tusc iviili 
species occurring in gault-beda, but those in the upper cretaceous hare, on the con- 
trary, the fibrous kyer preaerred, but not the pearly one. Thii diffaremt mode of 
preservation is most likely due (o the aragouitio or eateMe ebaraotar of the two 
■liiill layers, as pointed out by Sorby and mh.'i's. TTio nrimc Tuorei-niiii's h^is h-en 
\jj aome pakaootolegista reaerred tat the mytiloid-slmped species, while Catilla* waa 
applied to the more inflated and elongated apeoiea, Uln 7. XaMuMwMmtM. bat the 
(Jill' form passes so insensibly ini'i ilic other, that no L;.:-ii. ri<3 or sub-g^cnoric s.-pnm- 
tioa of the two oan be retained. Both are characterised by uotiuvutrio sulcations 
. and more orlcaiMgiito atiim of growth, aometimea crossing the former. These 
striie belong, like in lacra or C /r'.w, merely to the superficial layer of the shall, 
which generally consists of a pccullai- glassy substance. 

Hie literature of the numerous cretaceous species is partially very confused, 
and the discrimination of species unsatisfactory. It is to be hoped that the 
desire expressed by many of possessing a monograph of the gene* will aooa be 
jg HfeaJ There are few other fossils more ohaaetodatiB ftw the diflbnut strata 
of the oretaoeoua period than the /aoomtmi. 

19a. A^noeenumt (Cheek-list eret. N. A. tomSk, Smith. Mbo. (ML. 
No. 177, l^fif , p. n-2,) has been proposed by Meek for a mmtl £?rriup of LMc^rami 
of the type /. tulcalus. Park. They have a rather short and somewlat oblique 
biDgelim the kfbvahvifl often >li|^ mow gleboBB^ ace 
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distinguished from other Bunilu forms the pmuioe of radiating riba. Hia 
fibrous layer appcan to be often tiiitiner in Ai^moaertmrn than ia most of tiie 

concentrically sulcated Jiwetframt. 

IM. FolviceramiM I would enggeat for the tjjrpe J. involuitu. Bow., vhioh 
tm the left Talve strongly inTolnte almoit like a Natitiltit, or MyniAirhAt leaembling 
■ Ofj^iaa, vliilo the li^bi valTc ia very much smaller, flattened, slightly tumid 
St the afMZ, naembling an cpveulum } the hinge line ia curved, oonfbnned to the 
onMj nnnded apertiue of the left tbIto, thickened and provhied with nnmenms 
ligamcntal piJs, as in other typical species of tlie nus. 

20. Aiiopten, Eiehw., 1861, (LbUl Bo&s., x» lirr., 1867, p. 479). £quivalre, 
inequilateral, elongated, with tiie shorter anterior part narrower, beaks close to^e- 
tliL'r, \\\\\\ ;i deep circumscribed lunulo in front of them ; ligament situated in a 
number of rouudiah pita in tlie straight cardinal margin, wliicb lias a rib-likc tooth 
in the left tbIto below the beak, ratending anteriorly fiHr a abort dtstanoe. Ty{>e, 
A. loliilt', Aurrb. ami Frears. Eiehwald refers two other si)ccie8 to this genus; 
all thrco are from cretaceous depositB ; it principally differ* fkom /MOeromiw by the 
imeenee of a deep lunnle and by the internal hinge rib (in the left Talre). 

21. Pitlciiiilei), Dr fr., 1S24, (Diet, drs, !,;it., vol. xsxii, p. 316, audroL xKv, 
p. 107, cum fig.). Shell rather tbiu, rounded or oval, moderately inflated, liga- 
ment almost internal, situated ia seven or «jght elongated, snb-parallel or sligliUy 
(lirr rrrins pit*. ; (ype, P. Adafuofiii, T)i i r. The L,'eological position of this specie* 
is uuknown ; it is said to have been found at Pavrill^ and is either from, junauo 
or cretaceous beds. D'Orbigny (Pat. ftan^. or«;., toL iii. p. 522,) does not desnibe 
Drrmnco's «pf-cirs, n<! hp luul hd specimen of it. But it is figured in the Diet. d. 
sc. uat., and reproduced by Chcnu in his ManuaL TUa shell singulaily recalls tlie 
original figore of Conrad** I/grodesma. 

D'Orbigny (1. cit.) notirr-s a v.v-a spm ies from the Oxfordien of Eochcllo 
under the name of P. Mouga. In the Prodrome (vol. ii, p. 21,) the same author 
states that tlie gouas ia now perfbotly known, and that it la aa AnoH^ with the 
Itinge of a Pertia. He does not mention the former Cfxfordien species, but calls 
one ISrom the Corallicn of aocheUe, found attached to oomls, P. Rvpellearii. To 
aU appearance the two nsmes have been applied to ttie auue aliel]. fa the Joum. 
de Conch, for 1853, p. 435. d'Orbigny oon^ivlers T). rraiice's Pulr^mUfs to he a 
' P«nia' Mclina, and proposes for P. MupeU^imt a new generic name. ITffpolrema, 
which, according to him. combines tba duuMMtera of MeUtut aad Anon^ baring in 
the lower or larger valve a rouiul opcnin:? c'.Dq,- tn the umhonrs. Tf this cliar^t«r 
«tf the valve is correctly stattd and does not depend upon an accidental removal 
of an at^iched portion of the slicll, there would be little donbt as to the propriety 
of the genus Jlifpotretiw. But what relation this speeics, nnd nnutlicr railed 
MMVHlsrw.b(>an to the imperfectly known PuleMtea remains yet to be proved. 
Deshaye, (Paris fns, , 2nd edit., ii, p. 38.) is disposed to oonsldet hoth aa iihe same. 
i.!^ir 4,^°° opportonity of examining any of tlu sr- shnlls, and tlicinfore, 
to fittia an opiDkn aa to the value and relation ol the two projiosed genera. 
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Conrad (Journ. Acad. Nat. Sc., Phil , 2nd scr., iii, p, 330, pi. ixxiv, fig. S,) 
described a Pithuuiteg argmUen* from ihc Miiisissippi onfaMieoiu beds, wUdk it, I 
think, the only oUier apeoies nfbrrad to Dufnincn's s^T\m. 

Thia ia aboat all we kocnr «f the problemalio genus I'ulciuiics. It wiU be 
iuterestiug to ae» by fiiitb«r nateatdi ia irhai nlal&on. tbea» alMai •tand to the next 

g«BttS. • 

fit. Pemoatrwt, Mun.-Oha)mas, 1864. (Saam. de Conch., in"* aor., torn. Ir, 

pp. 71, et 8eq., pp ff sp.|.1. TTj uni il or oval, solid, m ir n Ir^s tumid, im ii.ii- 
VfAye, the left valve being in adult specimens attached ; strudmc lanmUsr, resem- 
h^g that «f Pom; bealEa usually Indiatliiel, hlngie araa broad, or irith a^ 
becoming more or less reduced in extent, with niimrrous (!• — h) transverse 
lii^imental grooves or pits, as in Mvlioa ( — Pemaj ; muscular impression rather 
small, sul>-ceotrie, ovatoly rounded, smaller in the riglit valve; tvpo, 1'. Jiiwhelicti, 
d'Orb. The genus forms aconncctin;^ link bflvvccn J/f/«« C=J'eritaJ aud OxireOt 
dilTerin^ from the former especially by its sessile Imbit^tt, absnnne of a hyssal 
ainua aud strongly excavated muscular sear ; from the latter by the pn'senoe of 
aepaiato ligament*! groofea. Bxternaliy FerHOtlrea ii barely distiuguiahable from 
Oatrea. Munier-Cbalmas annmemfes rix speeiea, all fnun Juniaiio depoiita. 
Crosse j?!ivc a revision tin' '^runs established the priorily of two spociea 
fiiat described by d' Or big uy in his Prodrome, jC. Jiochelieri and Lucietuis. 

SS. Leprootmeha, Giebel, 1856, (Abbandlun>. dea Kat. b. T«r. f. SachMm 
and Thuririi;. 11. ]). 07). A small rouadMi s!;. 'I with tin- hin -Uar structure of 
an Otttea, umboncs nearly central, as in Jiritciiiui.iida, uuLlt haiface tubercular, 
hlhge area trith 3-4. Usnmestal (?) giooTes. 

Thf> above name has been pr()in>sed for a small triassio shell which Oiebel 
says comes near to Plkatuhi or Pnhimlcs. If the hinge groom are li^»niental» 
a* they are eupposcd to be, the oUssifiertiion of the genus would be n. ;,i Pv 
but better materials must bo ezammed ia order to define the characters of both 
these problematic genera. 

21. CreiKtfui'f. I>am., 1802. Equivalve, or very nc-Jrly so, gnnerally thin, 
obltquelv elongated. Bub-oval, smooth or oonceatrically finely lamellal.d; beaks 
obtu.se. almost quite anteriw. postwhw hjnB«linfl atflilght or slightly undulatmg. 
with numerous hgamental pits; muscular scars oblong, iudistnict; type, C «»• 
Clark, Lam. Keeve (Iconioa, toI. xi,) describes eight species, nil, with obb 
exception, ftom the Red Sea. The apeclea Ut* lli aponga, which acc.unts for tlunr 
thin strucrture. No fo^.H species of the gcm» •» kamm, ««»« « 

irregularly shaped JJcHhib belong to it. 

26. MOim^ Eetalaa, 1788, rim>^>mnA Klein, 1753, er ;>.,rf ■ . r- rna. 
Bra;.. 1792. noo Adaaaon). ^iAnbn, or aub^uiTOlFe, irreguhurly rounded or 
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ovai, generally Liglier than long, structure of the outer surface lamellu, beaks 
aateriaiF, with a amall er obmlete anterior ear and a deep byofml tiam Mow it; 

hinge line stratq-lit, iinird or loss Ihiclicncil inul fl-itfcn.-d, \s ith iiumcmm sub-jxirallel 
tnuwverie, ligamental grooves, posterior muscular scar hu-gc, sub-ccntial, oval or 
roaaded, anterior tear obeolete, or only indUsated by a small pit; type, M». 

ephippium. Linn. Reeve rh'siTili.-s ;Ilm>:i., xl, ■ 2S rcc rit s-prri. s ; al)f>a'. have U> 
be added to his list. Most ol them are from the Eastern seas, but a few occur 
in^Amerioa. Fossil spooies am fband in all aedioieatacy depoaif^ and fhaCr ««««wiiif 
spiMan gndnaUy to koteaae np to Uw present date. 

Ligament lodged la a qpedal, aingk groore, or pit, AKlending fton the beak 

internally. 

20. Eliffmus, Deslongoh.. 1856, {V6m. & L 8oe., Lion, de Normanilie, t, 
p. 272). Elongately oval, equivalve, tumid, very ine<iuilateral, hcak«. small, 
sub^terior, more or less close together, turned towards the front, with an 
ehmgated Ugamental pi^ lunular* margin ia ftont of the bealn nndulatinfr. 
an irregular gape being produced by a number of inctsinn^ on it ; musnulur 
ioar single, situated on a raised plate. wWch extends obliquely and anteriorly 
Urwn below the beaks, oiii i sa: u»oe generally radiotely riblied ; B. pOftfptu, 
DosL. from Jaiassio rocks of Noromndy. Two other species have been described 
ftom the same deponts by the same autUor, und one, M. couUtrlua, by Laube, 
also from jurassic beds at Balin ((ialieia). 

TheouterhimeUaraa weUas the inner somewhat nacreous layer of the sh. II 
of SOffmm are rather tbin, thdr structure more resembling that of 0*irea than 
of VuUella, hut other characters relating to equal and fiee Talres, theprOMDOe 
of a gape iu front of the beaks, which most probably e^iTPsnDnrls to the byssal 
sinne of other allied geneta. and the ligamental grooVc. upnear much better U> 
agree with VuUi-'Ja thna with Ostrea. 

Munier-Chalmas discussed this question in an able notice published in the 
Bull, d, L Soo.. Norm., 1869, Tol. riii, p. 97, but iJeslongchamps (1. cit.. p IIL) 
doc. not .<.<.,.;,t cither that author's or Deshayes' views, and mainUuis l£ 0»n^ 
that. JiUgmuH must be okssed with Ottrea. As fkr as I have had opportunity to 
examme several welLproMrrod specimens of tbe Balin and the Nonmindy £Ham. 
I bchevc thatDeslou^.ha.aps U ..noet in rejectiag the opinion, that the inner 
layer of the shell of Migmn^ has been rcmored by &ssilisation. Neither th.. (hick 
mt^^al p.«rly l.nyer, nor the oat«f. strong. hunell«r and partially fibrous layer 

mdieated. The dul.rcnees m the structure of the sheUs of Migmue and VuUella 
have their perfect parallel in those of OtnaMm MOmaO-Ferna) and I 
thmk. therefore, that Deshays and Mnnier a« J^tiSt da^^ti ti 

m iM mNur aa*| lUi vft* b alwMppott*)] 1>/ tlu bytwi ofmac ia (but u£ iL 
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former in the same group. I do nol, hoiwwr, the propnVtr of ..taLliah- 
faga jcpamte toily for V^OMa, „ h» l*en done by H. and A. Adama. 
«q^iiUJy ^ncc the anatomy ,,T fl.. In.t-:.,.,,.,! genua uul OMiA., inufo 
known by \ eillant, docs not support this classification. 

27. CA.r/.'. K, stol., 1870. Imgnlirfy obtonf. longer tlun hi^h, with 
pKHmnent obtuae bmka, aub-equivalre, the valvos bcit - sliduK . . .ni x 1;.^. 
BMnld large, moderately excavated, margin in front of Uie beaks with 

8cvcr.i! nr-'ular incisions, or internal grooves, similar to tIi«M of J^ttm, minettltt 
scar sub-cuntral, elongated, and atroagljr tWokened; type, Fuh-na T„ro»enHU. 
Duj., (an ooMMMMMk Woodw. I) from oretooeous bcd«. Munior-C Ualmas (1. cit.. 
p. 107.) refers this species to VuMla, but in no recent or t«-rtiary species of 
that genus do any iocisions or jilioations occur in front of the beaiu. nor is the 
unucolar scar eqnalljr Strang ia mj of OienL Hie sliell dUfen from 
merely by iU more compressed form and more centrally placed muscular scar and 
by its tliicker shell; it shows greater affinity to ^edmn, which has, hoirevrr, 
only one incision before the beak, and tiie ligamental pit strangle prodaoed 
iatemaUjr. Beside the tjTpc species, two others from cretaceous deposi's, riiMUt 
owONloKfae, (mu LarqiwiJ* aud K pernoides of Coquaod, probably belong to 
this genus, but the desrriptiona are not sufRcicnt to decide tbe genttle ideotily ot 
those species. A few othen will be mentioDed in the list of cretaceous ruLsstLniM, 
«B. JVhifmii^ If nii..Ohalm., 1868, (Bull. So& Linn., Normandie, riii, p. 108). 
■plDiLMii ly i)v:il, Huli.( i|iiiT;iIvc, tumid, Kolid, inequilateral, anteriorly narrowly pro- 
duced, beaks tumid, obtiiso. ligamental pit interior, anteriorly produced, a mwH 
tooth in fhe right valve hehind the pit eonmpoiMiiiiig to a depression in tiie other 
valve; lunular area loner. sli\-lifly gaping, with simple f'lirlvur.! in;Lr;:!r.s, posterior 
side shorter, (evenly roundwl ; muscular scar smaU, sub-central, serai-lunar, deeply 
impressed; surface of shell conccntrioaUj lamellar} type, N, EeberH, tttm 
ceous deposits. Thia is tbi; only species as yet known ; its form closely approaches 
that of Eligmmi, but is readily distinguished from it by its more solid, kmcllar 
atmcturc and the absence of any incisions in front of the beaks. 

89. JTuyoi Eouaoit, 185(^ (Mem. Soo. de Franoe, 2nd. ser., iu, pt. ii, 
p. 470). Sub-orfaiealar, inequivahe, TslTes ihttened,— one of them (the left n 
is In Hi'M 1 fi; be adherent, — thin; beaks small, .suh-central, internally wiUi -s small 
ti'ia&gular cartilage pit in each valve ; a finely denticulate line issues from the 
heaks and eofitloues all ronnd near the margin, it was evidently prodtioed hf flie 
serrated edges of the mantle ; muscular scars two, one anti ri 'r am! ime posterior; 
the latter is the larger, and both are situated some distance from the maigiu; 
pdlial line entire ; iff*, JD. JMujfMtmt, Aonanlt, from eootoe heda at Bos. 
d'Arroa, France. 

This is a very peculiar shell ; its form and straoture resembles PfaMnto or 
PiaewHa, hut fbere are ao hiDge-tofllih prsaent} the two mmpular sears separate, 



• Tlirrv i» nn i.-sunr l:. :>i^r|." i'h< >i ' -ifi^- nam, «fco it bH ItN fHHi UM tt< 4*Mi « aot ■■ OlAtM 
itU* C«i|U*llil Mob. Ottrta. t«T. mt.. p. 196). 
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however. Iho genus from all 05'r«/i-.iCJ?J, and sis there is aa anterior xdwcuIm 
scar indicated in most of tlie MYTILA CEA, Uii- classification of the geiras may be 
more eonwot ia. tltla Jjinat. If this should not bo the case, tho only other classifica- 
I I ,11 admissible would be ii»r M^oekama (see p. GO) io the Axj^idm (suU-fimaily 

tASDOBlXJiJ. 

80. FifJMiO) Lam., 1799. 8ub-cquivalTC, uiodn-ntely tumid iintlsvoUtl, higher 
than long, and sometimes veiilrally gaping at the edges, with iwtiiiled or incurved 
jaorc or less api>roachi;d hcuks, which contain interaally the li'>amcntnl pit, it» 
margins boin? generally cousidcrahly thickened on hoth aides ; muscular st-nr suIk 
central, f»int above, more marked at its lower edsje ; out« auriaoe fibro-lamellar, 
fineiy scabrous or radiatcly ribbed; tyiw, V. liiiijiila(<i. Linn. A list of the eighteen 
lecent and about eight tertiary si)eeics is given by Municr-Chalmas (Bull. R i ■ , 
Normuidie!, ▼iii. p. 102, et aeq.). Speciea from lueaoaoio and older deposits are 
doubt Ad. 

31. MallfiiH, Lara., 1799. Sub-equivalve, naiTowly elonfjatcd, and often 
tviated; hinge area long, internally thickened, with distant beaks, more or less pro- 
duced on ather ride into a long narrowed ving, ligamental pit ^[tending somewhat 
internally, a bvKsal sinm in front and very close; to it; muscular scar som< \v!,:if 
inregolarly elongated, placed some distance from the cartilage pit ; type, M, vulgam. 
Linn. Bmto (loooioa, zi,} refen thirteen speeifli to thii gaina. No iiDMil apeeica 
an Imown with tuflloknt oevtain^. 

Lor or omACioDB antcnt of Afkuudjk. 
a. AmoUKM, (hiie gtuu Jrieuh, in PietcCs Hill. M. Swh., str., iF* part., p. TO. 

vtthngienni, P. and C. ; in iurm clMe^ xwmiUi^ /nfiiwiJiifir^ Sudb., but apps- 
nntl}- without uny of the jicciiliiir liin^.til>3 whigh chasMttnas tbis giHIilS, 

4-3. — A. O'rdrroNi unA Cflitl'Hxa^ A'OTh. 

i. — A. SuK-rriyaMt', Math., belongs to the suli.pcnus MeUnjrina. 

Cmaitlmiio, d'Oib., ( ■= ninuKata, Deah,,) is an Oitjftcm*, a ■ub-gcnos of Ftetdv- 

6-8.— X Ifeaeotximit, Cott., ind Kiac/^-crueU, Vict, nn ! diriji., aiiJ jnrrlinutu, Sow. 
9.—.*. tti-depr^tia, d'Orb., /' = liepreaa, Forb.,) flo»«ly li-Kemfik-i amiMula, bulb of whicb 
have the L-xtunml uliniic of retciil CreialK/it. 

lO-l^— .^1. aftitMrit, Itmii»iiina, tat-piiceta, Cenemaitita*i* and inient^, d'Orb. 

IS-M.— 4. M«a«fa,* Sow., and Bolia, d'Orb., hava, a> slmdy aotimd, the litnii <f aene 

\1.—A. M<mt<mUn», d'Orb. 

IS. — A. grffiitvulfJi, Sow., ai>'i: tiki-ly an Aieelh. 

1!). — A. iriumlula, Baily, beionge tx> Osyloma, a unb-^nus of PuKdomanoli*. 

i\)-ti. — A. Xyta ami Prriyvr.iiini, J'Orlj., CirrnttjiteMtu, Coq., are not loffiaiMtJy WSU knOWBj 
the but may ba an OrftmA, judging boot tlw depnaMid form «if its valval. 

SS.-'.i. gMra, Renaa, ia eertaiBly quit* a diatinet spwuis tnm. A, mumO*. 

%\.—A. Keiilniii, Uuldf. I would be more indiaad to regard this spacdsa a JfadM* tiiaa 
an AfiaiU, but I lia«f «i> upccimeus to conipare. 

• Kn. iaid, Belijiniii;, ixiii, ISrO, BiUn ul C«rm«, Fiwulw Jo la mcuie dc BT»ciurjnii«, p. SH. 
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""^W*"". 2itt., nrieotia, Reuss., carulrKeat, Nil»»., j>rni,ift,rmU, Gcin., 
^■^ftW*», Reii8B,iionRa!iBer),«/y;r-j4-iW.<« Schlotb. (Holdf.), Gei«ii:i, Rens,, 
Ra>ni., LMtrMlUia, Bsc, (non Fisch-, lSi»3), tfmj/itc^ila, Gcin., ( ?a Pteuilanvmlitj , Hej/ltcla am] 
,MHnti^Ml<i, Bi«., ttuxiaMul,!, Rwm., 1S41, (in liili«]«,= Bvmcr, 18*1, nga Qoldf., 
lS3*, = *»i!/i«af.j, d'Orb., ?a PtcKJownoiUj, su/<yit^, JtmvH, b^fkn,* Rr»iiB (OoM£), meSeU- 
lirm*, UUlUr, lAMbm Knidaf., pt. i. I8i7, p. |d. a, (Ig. 14), ci«Wrt, Alth, (Favre, Doscript. 
Men. bM. delemlMiv^ 1869, pu IM), maHH, Beni*, Slinrpe, aud ^ ? Lilkuana, 

Eiohw. 

44.— 'J. y<W)i, Favre, Deecript Moll. fwsp. <!e Li'iul*i-g:, tiulicia, l!tCIJ, p. 131. 

AbAfS.—Avieulu yi nv , '. ,, .. .v v. , M uMer, Siin'l. Pelnef. Aacbi-iicr Kiwidet, 1859, pp. 9 
aud £7 i the foim«i a^iei ctu&ljf iv«cinblc9 in ihap* Jeiemia glaWa, ftaosi, irtudi u mM iwvn to 
POM nilktias lih^ tlia iwuMeittellM of lUkidi ii UMfl/ tht mu* m k it. MfAMitib 
Brati. 

47-M.^^. Mmqm, fmtm, /ifaw^^reAnb an dcieriM Sehafhvnfl fiwn MtoT 
tile Krewenbcr^ which may be cretiiceouii ((wo Siid-B.iyeriw Loth. Geog., ISGS, p. 155). 

50. — Jricx/iJ cblhralti, Gudranger, (Album, Piil. d. 1. SarUio, IbflT, pi. xiii, figs. 11 awl 14), 
very eloifl)' nllied U) J. auumah, Sow.; (iwii Jvrc. dallirola, SmBdbeT(«r, UM» • .nfruie^. 

51. — X iialiil,!, Ga<!raiijtcr, I. eit., p(. xx», fig. 16. 

hi.— A. iottfrtlriaiM, Eivhw., (Loth. BaM^Xm UtA, IMr.J^ WCJ UmI Cliy(l««M> ftm thc 
celled NaooamMii bod* »f Uumwiiowiii. 

SMt.— ewijM&Ai, Keek, fss Xmhiuk, i'Oth,), r«^«MM, d'Ork, aw 4««ciribe4, 
Mde Mnwd vflHt Jhueptut iiMoiHb fimm tbe netaMMM Mtef JBiMia Rei«i,sw livr.> 
p. 610, at Mq.]. 

o5-5lrt. — Aiietlla mcuxiH' '^-^, flm li , Pn/latii, Kvyf-, miireatrico, Fisch., cmtiicollii, Keys., 
■lid ouiemit, Bach., urc »li couihJcreti to liii XeocomiHi ajwciea by EioUwald (Lvth. Row., 
XM lin., lee?, p. 519 et seq.) 

MMtSi.— PmeH (■ r»MAi-lilM qxcie*}, mftiMiim, Strrm,fraeula i/kMettaftiaa), Otmt- 
f«iMM (my doBbthl fpecKi), JWMtrw (fj^kfin*), pndmcta, aim {• XdttjrintJ, uid ftiM». 
itefit, an teerilxd 1^ Coqoaad inai tie Province OonetentiBe in Atgiei* (pp. Uft el aa^). 

69^1. — J. nbrnpfa, Conr., Maiwm;ii<t«ii, Hoiin., erttteea, Coor., Baj^eni, Hell and Meek, 
iri'leiecx; Shuui., larijja, Mort., '" . ;' • ' K and Shum., ueimifana , K. and Shu rn , ;,■■■,!,■ ■-•ndin, 
lt«£n]<, jiffi'ot^t. Coll., j}laHi»nl-ca t iia^nu, M. and Hayd., ifhtN^nitifi*, K. aiiti Shuni , 

■niioU'd fitim North America, (Smith. Jlisc. Coll., No. 177, IHtfi, p. 9). 

m^.—A' anatua, Con., and A. jtetimeiAa, Oabb, aie fnira Uie MMMllcd lower egcciMh 
or Mdm entaoBMM, dcjmte Ornith. UIhl CelL, Vo. SOO, ISM, p. 4. and Oabln, Fd. CUiiL, i, 
p. UQ. 

8*^Jf«b»jr'-'«<' ffi'-jm, OaM, F«L OnfiC, 8, p. IM. 

So. — Auretla Pi'iriii, Gabb, ibidem, p. lOl^ 

S6. — Acit'ulti Saaariciitif, Coor., Lynch'x Kxpeil. Kep., p. iib,ia{tam PakmLim.'. 

PiKU Jo-, ['i.-flnma'] nemi-y/otKiM, ft. [0^'] fiUttltf, Ptuuhm. iiupt, dattUn 

parv, and Aric«U xiliiia are ironi South Indie. 

b. MKumsj: (rido Gtrcilira, Prriia, and AeoMVUBMin Piotet'i Hat. p. L W. Sniete, V»« «er., 
4"» pnd . I '11 ct scq.). 

Qi.lU'J. — QtrviUet aHctiitt, Bvsh.,<r/^Ww'»tur, Metb., /■umai'^t, teiittumtnU, MicA(iiU*iii*,inui 
iifUata, Pict. a»d Camp., ajfiiaa, Piet> and Sous, ttlflfwut, Sow., liivaAiiMMr, Ferb,, ArieHeM, 

* iMii!<iil«T<it )iv Itok.^iioi .-ti \fi-tiAa < = l^mM, aaatetaiai^ 
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d'OTl>.s m^n^tm, Coq., FU/mU and Boimlfiitit, Sbarp«|, iffteUk, d'Orlh, M^fUHI ud Mian. 
«ii<pUltt, d'Orbu, loffKoiil''** D«fr., JKamwiaMj Uikth. 

110^0. tUievlt, Mull-, 8ap|d. TM. Asohenet KtculefenMtioB, 1859, p. 9. pi. 7, (ig. 8. 

lll-lli. — 0. loiucrit and erifnualii, Eichn-ald, Lcth. )l£i«fl, x™ livr., 1SC7, p. 52*^. 

113. — G, (/fitii/", Kr&asj, No\-a Acta Acud. Leui>.-Car., voL uii, pt. ii, p. ib^, is from the 
upper KQcoiidHy bed* on tJic Zn-nrtkup tiwr of SmIIi Aftian Mfuded bj KruM vgtiucMWj 
hat mbicqiMBl^ 1^ geoiaguta m Jnnwm. 

114w— G. ab, Coqnand, fProrifice Oont. p. U7|) w front Algian. 

115-llS.— f?. Cor.., ; ' Slnim., and tullorlniaa, M. and Hayd., m 

recorded by Meek from Norib Auitnca, i-Suiitbrt. Misc. Coll., No. 177, ISnt, p. 9). 

119-l:J7. — Mrliai Kii'onl&jiia, iVOrh., Gcraaoi, V. and Camp., iluUtli, Dceh., Filtovi and 
FtHm, P. and Camp., ]i<mrtu*U,V.txi&BMMy.,Uatt%ica, fniita,tai./taffilU, Sb«rp«,.Sni^ 
SWIM, d'Orb., fMlMa, Sow., faMnM^ Geia., JferttMuit, Uatlu, wtyiiMKM* «k mCMi^ 
Bents, arvmaaia et ««|i i n i w, ZUt«l, AyuMt 4'Of itmni«ii<^ Coq., (im Fiatet Mid Cuipu, 
kc.cit,, p. 102). 

1-58-139. i' • ii'.i u.:; . . mata.&cyt^oih. Bf., axiA A. tfipUra, Bronn, (apud Ooldfuts), are, 
Be already nati«ii, tnii<«krt<d by Bosquet to tbc genua MtUm (mm FtnuJ, (mm tcm. tumaai 
flan Ton Linibur|» in Staring'g Bodi'm von Xcdeilaiid, Ildcd). 

140^Jf</iiiM Jidcaia, ZiitcU DenJueb. Akad., Wien, kit, pt. \\, r f -? . t"' 1 3, <i?. 4. 

Ul^JK OwMiMMijr, Onf ranger, Album rafoakd. 1. Sarthe, isi;;, pi. xxv, fig*. 9 and 
13; nllied to tbc lust cpecics. 

1+2-143. — J/f/. y/iin, Eichn-., iind F'ucien, Routll., are from NeoMiiiiku b»d» «f Knitia, 
letbiKi Ro9s., i».liTr., 1S6J, p. 499. 

H I. — MtUna grandiosa is from the Soatb Indian eretaewi?? rnfV*. 

115-14r>. — luoeeraumi ueoeiikaieHiii, d'Orb., /acearifi, P. nnd Camfh 

147. — /. tKlratta, Park., i« the type of the Bub-geniis Avtiittttrumut <it Jfaak. 

146449.—/. tomtfiitrm*. Park., «od Snfimmi, d'Orb. 

IW.— /. ChfmufiMiw, d'Orb., baa mtiiclj ilw Ibrm and amootbiMSB the sbell of an 

AneeU'i. Pictot and Campicho state tbat thtrc are t".. |iit.- li.O.r.v tl t nclici jLir ni cast 

j-per im<M)», but. tbey do uot say whether there ia one or two in laik valvt. Jl is uwi.*s»0' to 
spocrtuin the cburncter of these pits, whether Uiey arc redly lignini-nlal pita, or wluftlu-r tliey are 
. pTodnoed bj bi»g».4eetb. In Aiu€U» tbere i> g<eiMia]]j]r a rhaU blnnt twtb b«kow tb« beak of the 
fcttn,qght vi]iw,aiklit{U«1idavaMli{ncMnaigiiiof the laft tab* ia a apw-ial ;>raov«. ThM 
o* th* aaik ttaiMI WWld ba jW Aa hft two, on the i-ight one impreseion produeed, and ibis 

would atfiMitappaiir la beiuliaitadh aiMor'Piot«t and Campich«'s fiffnres of Uie present (!ped«. 

151-107.—/. ttnatai,\ Mant., U'Aa(u,,X Sehloth. (=},rvl,kmri(tcK»,SMot\i.,i>tgUMiH, 
Mant., et anetorum), latHs,\ Mant. (=h>i«h, Ra>m., = «fa6w., Gain., a «0itcM)«rMW,^ 
Gcin., = 7>?rt«»», Goldf.), Cripti"«Hj,\ Mant- f OoUftutimm, aad «y«M«,) Myraiw, 
d'Orb.), ZaMfciii, Park., (,miiid'Orbignf),i)f«i^«i<ir/<',§ Sow., ^nou Mant.) f^tt n i y hm i i, 
6aw.,Siohwmld, Le<ih. Boh., jua* livr., pp.489 and 400), Cwicriaotis, Brongu. 

• Wfa gUtol, Oiafc. Abat, Wjaa, nr. tfc 8,p. W,et Fatre^ ftmijil;. lldL fci. it I>iBkwx> IHO, p. ISl, 
ttportd. 

t AtMfdbv tt FleUt iMi1«Uy UoilM nHb Z aMbtab Maat, fMhitlv».mNmMewr«rii«rt^aaA 
(•r4jftrafi, flaWC. j t i- tt ld n . Hafh, iifl^ Gala., (m Hartnaw). Ottmbal (On(i BMbnikOit%. 
Giwiaik, im Pi Tan, inpMt teaatUMtfmSMr Dmib tbt n»Z iMatoMiMiMaw. 

$ FtoMy iimtial irtih X fis » »t»ai4 Hftait A> allied cptdn nndar tbt latter b AtidM br liahwaM 
Kemiaonwlwm (I^.1l«aa,a]lR,ph4Sr)| Hwiva1ial*ba|rtaiMl<M. 

i n^r KichwBU ia LhIimSomIi*, jou Bn., 1M7, f. MS «t<*q. 





OF sonmBBir india. mi 

I's -7. :...:.u<M,, Sow,, ■ tte 1»a tiie nb.cfMM rtMemm ^aliaEieliiraiau 

Lath. Kcas., xni. Iivr., p. 489), 

159-172.-/. nad m^fftnrii, d'Orbw* fliiMi<Mte(, «i«H|^9miijf|- md IrawMta^ 

Ooq., AyRi'mi, Kath.^ rf^^^Mi^ «»w., fonuw anJ r,-i«ffri, -If ub, U«tet4 QtUfs*^ 
«MlMw, ffeUr., ivKfaAit, H«e., Dlfdhnt^ B<em.. if»*i7;*, GoMf. 

173-175.—/. erpamm.i etKtffJuatiu and earifwiJc, Schaf hiDutl, Sud-Baymi'ss, Lcth. 
Gwg., 1863, p. 168, fttim crttaccoua beds of tb« KresseuWg, Bavnria; tbo fint Mmed *|i«aiM 
«ppcar« to b« wry closely allied to /. xcvccmifuU aa woU u to <-k»<-;/wwi*, d'Otb. 

176.—/. oMMM, Oii«r»Dger, Album jnUvnt. d, I. Sarth., 18«7, pJ. unr, fi^. A. 

177-170,—/. Mrf^w, iMmuiOM at A«M0ih Biebwtld, Indi. W, «» lin., IMf, 
pp. 4g»-40». 

180.—/. «9MW*. B»{lr, (Qnife fogm. Geol. 8oe.j IiOBd., ISW.zi, p, 4(ii). appears faardly to 
difo ftom /. Ori/M, Mast 

Fira oAer EuropeBB «|weic3 iic recoixled by Coquaiul from the cretaceoun strata of the 
yroviiiw Coiwtniitine, 

11$1-163. — AiojHta loiala, Aucrb. and Fre»r«, all(Hxata, Eichw., inuac^arMM, d'Orb., an 
dtiarilMd by Eichwuld from M-odltd NaiMoniiMi bed* is tlwaejgiibaintldod flf Mmmw (LiliL 
BMt, im UvTv 18«7, p. 4S0). 

XU^PtUMki MuutnH, D«fr., «iA p. SM. 

1$6-82S.— PoAmitM atftaUa, Conr., InecrrsimHi ahesfiif, Matt, argtnfnt, Con., ariimloiiltt, 
M6«k, Sariim, Mort., BaMii, M. and Hayd., eapaint, Shnm., (w/trliui-iisttHlaliu Rcrni., 
Omradi, II. nod ^fcpk, ccsrtrM, Hall and M., ois^ii/ji* and «ajr/ru(./ri, M. un i H !i v i, /i-ojiVi*, 
H. and M., J<*4"", Tuom., iii?t(rri«, M. and Hayd., iajSatm, Tnom., tttnturii, Marcou, M»r(0li, 
M. and Uajd., Hebratetiuis, Owen, pemalii, Conr., per/fuvh, M. and fliij 1 .j i n J «mlfMito, 
SebieL* jtratMiafj Tngm., %«imw, Owca^ StMnnu, Taon., Sinymm, Meek, nj(s««y»r«MM, 
K. and Hayd., MMmi, H. and iL, tutmMm, yie*k, bmuUkuatm, H. and tawiraMtar, 
IL aDd HatAv far«rn«<,i; Conr., fir»tiv*A>f«f, Tuoai., «adW!»^rfiMfM, Bam., iiarfalaMAt and 
7<MMMWMi, M. and TIayd., and (AethtKentnt) mttflaftit, Conr., hav« Wn dcsorilwd from North 
America, and besides tbcsc the Uuro|>ean si f ^if^ /..■•vr, w,-;.,r.c... ^ ^-i;' !-j^;„!.is '= /i.'r.f 'jioj- 

are quoted, bnt th« identity of tii<: Uti'<;u iiiriit ii4iui«l u!i«o .s €ui;ii>itii.';4:d doui/tiul {me .M«<il£ 
Cheek.list, cret. fua., Smitba. Mine. Coll., No. 177, 186-t, pp. 9-10). 

m^l.fecMtkiru, Con., (Am. Joum. Conch., vol. V, p. 43, and voL VI, p. 76). Mr. Conrad 
iUafctttafthil tbctl ahoiild proliaMr U- rffcnred to Crrnmfa, Agaatia^" (wc MlhW p. 

tM.»S^/. 4l(Mlft ali WiHn^ Qahh, Ikl. Califbraia, II, p. IftS. 

SM.— OwwAib Week imi Haydea, (Vrec; Acad. Nab Se., TltiladalpliH, IWl, 

pu i41,) is from Nebraska. 

SJ7, — / faucmrertntii, Sbum., Trans, Aoil., SL Iiuuto, I, p. 123, (7 CIXOR t^ieo ' 
Tim, .- , .V I-,.', ' .11:1:1) I. l>:i.::. Am. Pflil. Six!., viii, p. ISO). 

•48. — /. CaHAiiemit, ilcck, Assin. txpcd., p. IK.I, from Canada. 

MB. — I.Stemcri, K»r»ten, Geol. Verfaacltniase von Ncu.Ui,iu:i,lij \\. ■->, fig, 6. 

SSO.—/. Ataatet, Forb., QaarL Joam. Oeol. Soc, Lood., I, p. 179, from Jiofota. 

/. flha*M, d'Ork, Vay. Am. Metid., pi. M, abo finn Boeota. In ftrm tlua ipecka 
doiel/ reaemblea /. SejKUiiii, Math. 

* /. nfifnii, MatticroD, Zittol (i»iuili:ni lu a frngiatiit «!' M^iish Jlagtll^ra, Forli,, vliteb idwtiliatiaa, 
W fe M Oio Bkuio i« «ui«TU(>il, hw. (fnat probability. 

t Abo nx-urdrd by Coqnuod Cr<JO< tl>f S«ut«ni<« «f Um PtoriiKii Cauititatiac. 
; Ucntioit «ith /. cardimU4i, e«netilaUu, anJ Ifi y af QaldfaM. 
{ •• 18W," aaa il tagmuM, BaUy, ISSS. 
I Aal J: itftilvitbCaa, Snoif'a Blp,^ IM. 
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W^l. anOM, Coa^ LyMli'* tigfei., p. tM, Aom mmttiat) Frass oouidaM to Im 

identical with /, LamorvU. 

iiii-iib.—I. tyriaeMi, tlemtnt, tntl Lyxciii (il)iii«iD) •!« alto noM l>r Conrad horn FklMtiac. 

236.:'.lli — /. Crij'tianin, . i''; Jircrm, Gtivitziii,.: ., ,'•', !< ■», atid timjih^, Gtnillea 

toita«uiet, and Mdiim nUuia occur in the South Indian cretaceous rock* ; ihne of the spemt are 
I utd hsTft been already Nftmdtik 



c. rr/,s£;,r,x.v.«. 

241. — CMtuuia lar,}iiUittU* (ThMIuJ, Diij., Mem. S.jc. Gcol. d« France, II, -^.0^6, (»e« 
JI.S97). 

I4I>24S. — FHiMlUmricukida ami femoidet, Coq. (saafuM?). 
t44t.— Jir«y«A'a» arfvrt!;, M.. ChalmsB, (see p. 307}. 

2i.')-246. — /V/Wfa ./j/oi/fl, Munst., iV] ud (ioldf., Pctm-f. Ofrm., lu;, fig-. }[}), and 
tnjonii, Schafhoiutl, (Siid-Baycrn'« Litli. (ieog., 1SB3, p. 152,) both ajipiMr to belong to 
JfafitJina. The fomar apcoiea was l initili - l hy d'Archiac wilh one from tho eocene bedaat 
JUaritS] tbitlaat is an baquivalva sball, wbiie Uttnalar'a apeciea ia eqinivalvak SahafhiaaU 
aaya that it ia a mtmBomt foaail, and it aartwnly abow* aariecd nktuma to Jtbyaiitm JZUariiL 
D'Orhi^ny (Pmd. II, p. 327,) who tfgardd MUuitcr't and d'Arcliiac'i* shells aatiiaaiattt 
Lran«ri'nt tlirm to the geuua Ottrea under tlie new ajicvilic iiamo 0. UertUia, d'Oib. 

iM.— VHl: prfliota, Eich., (Letlt. Ro»i^, imt livr., p. 501,) '■— tilt gBBiWil fnwi of yiffarfhiit, 
bat tht vaivea appear to b« a»ai«what aat^aal and flattanad. 

TSEDDO-UOKOnSk JStgrkk, 186^ (mb p. 880). 
1. Tmso-misQim [Onroiml maau nmm^ <8toH«fe», jn, XIYI. Bg. 1. 

PteuJo-m. lenfn ainhfrn jmrni, ffhbo^fr, tiimiiffi, snft-irifmiihi/i:, i^aulo oblujiia, 
imvquiUtterali, apice incnrvo. Mo; nuu-gine cardinali redo, auricula aiUioa itwif 
oUnm, potHea fut mdeturj pmh pptOoHfiota, tmgiiMa, ii^ tBaHacter mtbimta; 

tuperficie codit uovem radUtntibiui, hiferfiVtcr pnnfn dktmHortbm f»mt m Wiwfiff, 
el sh-iin concentrieis filifortiiibua ac (ntu/vrimmin onutta. 

The single valve, though not quite jwrfeot, shows its veiy tumid rounded form 
flwt itlMikHigi to a vfttSm ditlinat from imy otber VtMnnt from cretacooQ» deposita. 

The pars nppcnr to hp small, like in 7'^. hiftrsfrkUu, Eichiv. ; the MitrrJor is 
short, tumid, nu lUiviiictly aoporated from the ralvo; the posterior narrow and 
dc<|<lv rtvK.rginatc below; itBe«m«to Ittve Imwb oafy a IttOe longer tbsn sbown 
in the figure, point bcirt; hnAm off. There are iiino radiating, rather sliarp lihs 
on the toIvc, those at the sides diverge alightly more than those in the middle ; no 
intermediate ribfl ore psnatt )mt the aoilMe ia rery dauely aovwed witli flltform 
itriie of growth. 

X©t'«///y.— Karapaudj, in a conglomeratic sandstone, 
gioup. 

)l«ol . ^orf„ll,, 1833. p. .IS, pL ri. fig. ,', 1 I, „ ,Mirf,u.-t«ri)j p«„rf, Im the latter U to all «p~»r«ii« Ifc. ttaiaa* 
O. r;r*.rfr«.«. Ru^n,.,, fXop^i. K„V f, , , vil. R^.. 1). Co,uand (Monop, 0.tr. cr^, 18G9, p. IfliJ ««.». « 
to B« too £« . ,0. lx« ukouitkiaioB, of r.,«uUia, «oh ctbw ia ateaal dbanetm. while the tne iifaid^ oui 
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a. Ft«EDJ>0*MOtCOnS [OXITOMA] PAJilACIOSA, Siolittkth PL YXTTTT ^g, li 

Pi xzzrni, Figs. 0-10. 

rfxiMClild, od maryiuon /ere plami, coslnlin ra/llfoi/ibris plurihus, ,., f/,7o leitui- 

orihut, e( slrti« increiueiili coiifcrtisxiiuia ornalti ; m'li-ffinc ctirJinuii brevi, redo, h^ra 
umhitiiem :'j:}\i','ii:cHlo, cnmo. Into, ileiiliformi, pi-ojick'iile, rxlra 9trinUt,imtuit eOMttUcit- 
hia, ktHfuelo, ntUiee w» awioukm breektimam, iiffiv prqfimde wmmttm trameiode. 
Fiilra iMdra modhe emveem, radhtim tnvWeo»Ma, etutU tuh-ffrnnmrifi «w nignli«, 
ficiilix, /orlio-i'i y "C temiiofit/its tdtfriintilibm ; aiirietilti andea imlUthicta, ad 
marffinem ci tMsula el lecUet ituiiHmlu: mrdme i^fra apicem foeea pana denti 
imHeo mffaeenie imlnieto. 

Till* appears to be a lai-sfrr sp<'ciP5 tlian tlic foi«gi|diig: it is more dilated on* 
teritffljr tban posteriorly, irhilc the KunxsR u tbo esse in Ps, temi-gldxttB, Th6 
posterior win» is not emnrginatc, bat them is in the right ralrc a very deep 
Mtd narrow iacision heUnv thu minute atiterior cnr, ivhich is intimately connected 
with a tooth-Iikc, brood appoadage below the beak. This sppeodago bu 
eztauaUf a slightly sloping, trantremUj' Itiielj striated boe ; betiind it is a 
rather deep, sub-triangular depression, apparently for the attatfLnnmt of the liga- 
meati on the lower iude it b deeply canaliculate, posteriorly at tbc upper end 
vith • mund hoIh aoteriorly with a sliarp ntorgiii which hounds Che hjssal iueitdon. 

The liift valve is moderately convex, of similar form, but apparently larger. 
The surface has about ten stronger, somewhat rugose, and an cc^uat or larger numlH<r 
of intermedialc thinner, ribs. Tlic anterior car is iudistiucl, thickened on the 
intern&l maigip. and slightly cmnrginatcd. The binge (see fig. 0, pi. x.vxviii,) has 
helov the benlc first a snroll oblique ligamentnl groove extending posteriorly, then 
folloirs a >ir.nll I'ii f'lr tlii- ivf'> [iii:iii of tlm nob, cr tl-.i- riiiiiciirlage, of the left valve; 
next to tlic fit ia a tooth which Uta into tbc lower groove of the appendage^ and 
then follows a sUght fauliniaiiao of the thiekened hinge margin. 

Tlic spericK rln«;ely re&emblcs the European Tucitdo-monoUt OomMtUmiia, 
d'Orb., which is, imwever, more obliquely produced iwsteriorly. 

XoMli^.— B^jah-Ohoaltiy in Stripeanstdr district) in n eqnglonw r ilae 
sands tone. 

HinntudUm. — ^Arrinloor group. 

3. PsKUBO-JiosoTis (?) iKOj's, Stoliczkf, PI. XXXVIII, Figs. 7-8. 

P»eudo-m. teda ghiMra wh-quadrangidari, tenm ineqnilaletvU, tnwUoe eonem, 
antiee atib-rotund/dd, iwii-rotiitpicKr ir/ '^'. /n^s/^i-: olilhj,!,- f, :o!r-.-i.',i, a«r!<-ula modica 
ad marginem oardiualem recta, itifra Icriuinationein piirum enmrgimta, imfructa; 
umbone projieiaUe, tMvta, vmtrvQ ; SMpefjCefe sMiir kunmeM Umditit, Urk Romwi/Ut 
tfnmioribut ittterwrtin, not<d'' 

Only » few speciutcus of tbc right rolve have been examined. 'Sbe general 
shape, with the ahuget qtdte obsolete anterior and modemtdy cbwgated* nouly 

6» 
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cotirp, posterior wing agNM with Pgeitdo-titonoiit, but the usually characteristic 
radiatinfy ribs are ahgesnt, the Burbcc hcitij; marked with thinner and thicker 
stria: of growth. It seems much more probable that the shell belongs to tkB 
present gusana than to AueeUa, because this last tterer hns a distinot poaterior wing. 
XowIiVj^.— Eajah-Chonltry, in a oangiomenitie lock) ivitll tke )Mt named 

f)»nMA/<OM.— Airialoor group. 

AVOELLi, XeywrMv, 184% (we p. BOO). 
AmmxA rAKTA, Sit^edtm, TL XZZIII, Pigs. 2-8. 

Am. itxta UUe et pamm aNiqiie orofa, jNmMr, Uavi, mb-ltecif/ata, tirUi merv. 

mfuli li'imihnx tmhtlit, riilrn Kii)l.\h-fi cc/iri/.riorc. >' mh'Me Talde pmuMiente ct iiicnrvo 
iuilructa; calca dcxtra ^Umiutcula, umbone ttuuiduloj utraque poalice breeiMhm 
H mdUUiieler ctaU^ v. tMtfra mirimhf ouHm Ami Mtmffidari prwdita, infra 
swriaulcm emtayimafa. 



A tmrt'l 1 ut tj^ical species of an Aarr-'a, with a very thin and onooth 
The specimens are oftoa Teiy much compreased ajid deCiniQ«d bjr pNMUie of the 
■amuiMliitf roek. 

Local,'!:/. —OiViutn, in a light hrova» Mfl| eaiiliy ncICi 

Formalioii. — Ootatoor group. 

A7ICULA, Hem, 178a» (aee p. 391). 

A-ncviii [Mbebmbixa] mamA, IFovbai, IL ZSIY, Rgg. and 
£1. XXXTin, U-IS. 



im. "ti •^itriu tH r Wj wi^ow imteiiM- 

.4Fic. [Ife/ff;,?.' A'i.'i' (Mique »ub-tetragona, eqmtalci, moderate tumida, in- 
equUaieruli, tuargine cardUwU Umgo, recto, margme v^feriore eub-rotmiatOt mtrkvlk 
«MffMtir, ArwAiHkit, tmMkUt, ad temtmiHtmem mb-aentU, eavahvtatkxira 
ad bfTsin ri.v eniarghtnte ; nurlcuth pontic!), mh corpora fe.$l<v hitul 'Jktincterteparalui, 
ih ij^c«i/«».iitt juuUmbua pottice emarginatione viodica imiinelie {vide fig. 12, 
tab. xxxTiii,) in ttdtdUt fire rfeMMMfc <nmosAij mfeifick ttfUe MtermmM ««»■ 
Um^ie, temMmi, d ktmU bnt nomntmqtKm obtO^ teekt. 



Young shells show a siiuill posterior emargination, the hinge-linc tcrminaiiBg 
in a abarp point, but in more fully grown apedmena the posterior mar!?m Ijc miiim 
alnwrt quite atraigfat, as it often the oaae in nicent Melegrina: of a siuiiliir form. 
Tlie anterior ears are small, tumid, ami pointed, ihat of tiM light valvo barely 
eaiarginated below, only a veiy nanow byaaal llasuiB being present. The surface 
tAiinwcilpnaemdAowaTeiralwqpbdiBlM^ growth, indicating a lamelkr 
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Structure, Uut often they arc so far wora doiro tliat to tbe naked eje tint suifiwe 
appean m pwfMlr •aooth. 

Zocality.—Poni^irhnny, in a Uuilh Miubtona; Oonuifclliam and TcnglMNir. 
in a ligUt coloured sandstone. 

Jbf^MaN.— Anialocr gHMip. 

IN00BBAHU8. Sower^, 182% (see p. $9S). 

1, IvoGnMnra ClbnMUiciii^ llAimui, IIL XZVn, Eiga. 1—^ and II. XXVin> 

Pig. 2. 

vat. /MiccniwM Cnfm, Ui>Bt.,G«>Lor SuMri, pw 133, fl.87, Jig. 11| «M« £iUil jaOfakicll. Aktd., 
Wka. nr, ft. it, p. W. 

J». (efla aqitiealci, valde itKequilat^ali, ehmftth-Ofttta, pht liiiiMuee immUta, 
mtice bivriigr aub-rottmdata ; pottice m»ito loiiffiort, uiargim coiirexe iruMcolo; 
wargiiie vcHtrali leviter coHtexo, dortaH longo, recto, iiUiui iiwrntmlo et foteoUa 
mmeroti* lioamenlalibM inttructo ; ttmhombti* tumidia, iucurrU approrimalig ; tuper. 
Jteu pHeit rvhutdatU, cra»»i», fert iBsuidMmtibM, «t liaek cimcmtrkk em^trtmiaHt 
0t tttblUkiimi*, nmnunquam pauh mtdaMk, ttetata. 

The variations which this species exhibits in India arc perfectly the same as 
those observed in the Eunqpean Costil, of wMch Zittel gives so many character- 
istic illuatntuHMi Moat eomnum is the vnr. tgpie» of ZiUel, of a regular 
elongated or dUdOf fcim and wfth strongly tamid TalTBt (pi. zzrii, fig. 1). Tho 
principiU localitif when tUa fona ooonr* Sa the oamglomflnfio aandatcniB ahooi 
Karapaudjf. 

A quits abudbr wiety, Kpnaented in pi. xxvSi. fig. 9, is dianeterfaed by a 

lesser development of the concf iitvin plicaf ii nis, and snmcwbat smaller and more 
pointed beaks. This variety is iuuuii ia whitish sandy beds nortli-east of Iklaithal. 

The tlattcr and more rounded variety (var. regularU, d'Orb.,) occurs in the light 
grey sandstones west of Airiaioor, and attain* hare olten Toiy Jaige dimentioo* ; 
specimens of 150 m. m. in length and about IS6 m. m. in height are here not 
Uiicciminon. The same varii'ty cil^^o oci'iir-i in the line uolitit; lOL'k at Ol:i(f.'uiily ; 
and also the mytiloid variotj, with tho antaior side very short and obliquely 
anb-trnnoate, figured by 21tt«l aa w. dtelflem, la tiien asaoe i atad with other 
ainilar form^. 

ZocalUie*. — Olapaudy, west-east of Arrialoor, ilaithal, north-west of Poodoor, 
nocQi-eait nnd south Kanpatidy, tBe. 

FormatioH. — Arrialoor group. 

/. Criptianvt is in South India a oharacteristio ftwsil of the uppermost scries 
of tho cretaceous deposits, the Arrialoor group. In Europe the original form is 
said to be fiNm the Gaolt-bedi of Sossex, but it has novrhen else been fiound 
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in beds «> low in the aeries ; on the contrurv, it has been sIiom n to be a clinrac- 
teriatio foanl of (ho uppermost .soriu!> uf cretaceous deposits ; tbe detcnuiuation of 
tlw geological horizon of those SoHex beilB fnm iriiioli the Ijjpe ma obtained 
JVqiUNa. tlHUefor^ ooulirmation. 

The spedei lu» been recorded bjr Etchvald ijmm variotu paris of Bussia domi 
into tho Crimeu ; it was knovi'D long from Galicia {at Ijemberg) and from 
almost all porU of Europe, bong oommon in the Goaau depoftiU of the Austrian and 
fiararian AIpci, in the nppcr bed* of the Phener of Bohemia, Saxony, Braunschweig, 
Hauovor, netir Aachen, ; it very often here occui-s w ith Jielemniiella 

mHonmata; equally oommonljr it ia quoted from tlie Netherlands Fianee^ and 
Italy. Coquand records it from the Campaoien and Santonien in the Ftovince 
C'diis^P.i'imi (Algiersl, Bi \ rich from Tripoli, and various authors from dilTcrent 
districts of Hatih America, thou{>h Meek in hia last Olieck-liat questiona the 
identity of tbe American iatm. with the Bnropean. 

2. IirocBMHira HUUimcA.Tns, StBtkdiik, Pt. 2X7111, Eig. 1. 

A. teto «hnffate-ov9ta, tunuda, aqukaivi, tmlde inaqiiUateraU, vmbotttbut 

anticis, sttb-angiiHttili.''. inrurc'm ei approximatin ; parte aiiteriore non protmnente, 

obli^ cwvexiuscute deacendettU, marffiue svperiore lonfio, rectiutcuio, potteriore late 
mii^wttMos 9iipei;fMe auMit eoneeiiMek pemmenut, ant ifipikNftmiihm, wt 

Tliis species has nearly the same shape as the tijrptoal tam of T. Cr^ouifiv*; 
perhaps a little more oblique* the nmbones aro somewhat imrrower, more distinctly 
Inonrved and (enninal, the anterior side sloping backHiud and not projccUng 
in front of them ; llie surface is covered with very numerous closely set oon- 
centrie ribs, gradually inorenaing in atrengih until near the marirln Wmv fhltkncs'! 
beoomes a^in eomeirhat nnallflr; on the anterior slope they are almost q\uto 
obaolete 

Among Euro|>ean apeci«» I only know the original figure of /. wtduMm, 
Uant.. which a|;reea aomewbat in form and ornamentation with our Indian fossil, 
but Mantell ^ ^ the anterior side of this species is strongly projeoting and 
rounded. 1. undulatua, Maut.. baa been by different paJaont^dogiata <<^ ff«':Mfid 
with I. sMbAm, Hant., but on acconnt of the ehnraoter jnst mentioned fhe 
idfnMficnlion seems very .Idul/ri;!, and it i-, crrtninly not supixirted by the 
ornaniuiiUlion shown in Mantell'e original figures of the speoimena described 
xaap»:tively under the two namea. 

Zoe«/*Yi>#.— Koloturc, west of Garudam ir,L; al un. u . st of Karapaudy, Alundaaa* 
pooram, in sandst^.nc, not eommoa. The lai-gest specimen is about 100 m. m. Icog 
and 60 m. m. high. 

FmnuaUm. — Trtohinopofy gmq^. 
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S. iHooauitm mnamn, lOoU&ka, pi. xxvii. Fig. e. 
/. terim aii».fmJ6Nmtllim, ^iMgiriniM fl^ho desira ommIhw fl>/lai^,«MlMm, «rf 

Videtur, COHterllltCuJe deplmwtr,!, r.iMe hl,r,i„!I,<f.^r:^i;, la.ihy.iihm n,,t,<:<». oh/^n;ytU, 

modiee uicitrcia, marffim anim-ion ci mijjerioniub-obtmtig.pQiterion et iiifcriori leciier 
cnrtatis ; tiqwrfwle plicU concentricit, mtrgmM tenm mib-aimt^eoil(i»nakH^bm, 
forlioribm, naduhttis et partim nodulosia iatenedii, omsfo. 

A very cbuactaristio oniamentiil speelM of ft mbiiqaitdEaDgiilar flam, itifl«fa»ii, 
vtfh (he tiglit -nJve Hpiwifiiitly s Uttle hmm anmx, halkt ahnoat quite ftnterior 

sliglitly incurved. Of the h:fl v.-ihc r>nly a margiriil portion lins Ik-oii scon, wliit'h 
is distiacUjr Hatter than the oorresponding part of the other Talve, indicatiiig the 
iatqiuiUty iaflMifanBiof ItatlL WlietlMr Ilia naw appUee to fhe abe of the Tahw 
has not Iwen observed. Both arc only known from cast s|)Pvninci»s, which show a 
rather coarse ooncentrio plication, the plicse becoming Ic&s distiDct townrd the 
niaigins, being here intersected by stronger, partially nodulous, radiating ribs. 
Partioaa of the shell preserved indioitod that ii «a» of modecate tbiolcBaiB, aod 
of the naaal fibrous structure. 

LocalUy. — Anapaudy, in a brownish imditoiM} appaMtttlj nn. 

^m<i/ton.--Trkbiiiopoiljr group. 

4. iNOCEttAiius Geinitziakus, SMicxka, pi. XXVII, rif^s. 1-5. 

I, tetUt wk^uadrtMeuUtri, bmgiore fium aita, ad mdkmpauiitlum diUiiaia, 
mb-a^mvaiei, tt^ata, mtlee pku nmwrn ^rvpte trtuteabt, repkm bntitart dtjO^ 

ttaio, nmbonibtia acHlU, fere rectiittcule «>,v'!.'.t,",«, aiitic.i. ; -.nai riinf mpri-U.r.' rrcto, 
pottice mderate eatenm, modhe ittcrattaio, margine pottermre supm paulo tHtinuaio 

This species is closely allied to /. atrutfut, Mant., but it is much ton ineqiii> 
valve, the right valve being apparently only rery little, if at all, smaller than 
the loft one; the riba and 8tri» also appear to be posteriorly sometrhat more 
distinctly flexuous thaa io- the Earopeoa ttriatM. Oeinitz (Eiealingtunlda, pi. iii, 
fig. 12,) figured a right T»lTe of an Bneemmtu (nnder the name of 7. cameiUrtau} 
which most closely resembles our Indian fossil; If Iw'^ lurn pcrhnrs wrongly 
jj^pHfifti< with /. UUm, Mant., for it allows much more alflnities to ttrUUus than to 
tatm, and if it does not bekmg to tfao finrmav ipeoieq. it my tat Mkdy be ideutlcrt 
with the Indian oti -. Ti.(> cies attains a kri^p size; some Jfecunema iam 
K^tuie measuring about 100 m. m. in length and up to 130 in greatest height. 

XoewlW*.— Sonth-west of Coonttm, PmaToy, Ootatoor, Kolakonuttom, Ana- 
paudy, near Kolnhn p, ami Oarudamungalum. At the Iwt hnaUty the rock i. a 
bK>TOi»h grey sandstone with a lai^ nnmher of wimlT dwilh ; Btfte oth«loo*Uttei 
the epedmem oeenr in • tamnikk or ydtowtah UgUf odoawoos «iiA eaithr 
(■nd&tonc. 

ibrow/ioi!*.— Ootntoor ud TSiohinopoly gnmpa. 
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5. I.NOCERAims lABiATUs, SchiothettH, PL XXIX, JPig. 1, 

1813. OifranVM 2a6ta<vr, Schlotbeini, Brona't JaltAwTCLnJ^p,!!, ' 

im. SfntM it i M M i H , Bw»B, C«y, On. flw:, |i II, %■ 4ia a«AJw««T. fclhiii. 

im Jw»»^1w^f ^^ i a w fc^ MM^fl^^i.rfalll««,^■«^.pL^r,^,;1^y^|^^fc 

• • ••vOTbj. IDa. OiMk, T. p. as, pi. ill. 
U8a> ihMiwiww ^-f i Mb i , Q*Me, fUnC Otna., U, 188. pi. m, fig. 4. 

• y» M l— tfa w , d'Otfcl«»K M frane. tcrr. . -J 1 . 1 1 1 p. BTtl^ j|. 

/. lilUMKr, jmMhmMnm nut agtihiJa, Mctornm. 

J. plus mimm>e complamta, imUo Uitghre qwm aUa, umbtmibu$ 

mUeiltpavlopftmineiitibm, depresse itwurvu; margine cardim,!} hreni, fere recto 
Mique deueadsnte, margiue autko et pott^rtaU teeuaime curoatit, mora aotiiea 

SjM^oimras from SouMi India ura in every way identical wttb Siose from 
Europe; the yariations as to greater or leaser flatness of thf> v.ilve<, bein- tho 
nme. Tl» Tdres of amaU •peoimau often appear to be a little more ooavex 
than tlir.»e of largo slu lls, whi.-h in India aometiawB atltttn a aiw of aW 
200 m. m. in length and about 120 m. m. in height. 

Zo«iliMM.--Vorth-eart of Kaony. Odium, Pmaroy, Moraviatoor. Ootetoor 
MonglcpaT,a.v, , rnosUy in a yellowub. hi^ ««ka,«a. .ad ««rthy aLiArtrae ' 

SwvuUum. — Ootatoor group. 

InBniopethe spfloiM hv been noticed from the Tu«m and Cenoman beds 
of France, from the loweat beds of tlie irapM wviM of the a«rn.» i>i».» *Z. 
the lower Cbalk of Bngtod. &c.. &e. if ^T^°Tnd^'2^ 

lieen obwmd in ymw» parts of the United States of North America. 

rz-iL"'^°r"r^''*r'^'''**'*'*^"'^ «««*»^ geological position of 

J^^Mlndiaclosely corresponds mth that noticed in Europe, where it generaUy 
oec», in bed. lower than those ooaUining /. Or^nan^, ihe lattor JZZZ 
eharacterues m India tho "Pl>ernort ,«Ie. of flie c^taceoo. deposits, the f^L^ 
« eq^ohar^cteristK. the lowe.t seH,..-0„,atoor group.-occurring ^ 
AM. Bokmagemw, rottraiu,, inJlaU^j, and other well known Buropean fiMBiU. 

6. iNOCERAMirS smPM-x, m<,lkzlca, PI. XXVII^ Rg|. ^^ 

A regular mytiloid form with deprcssly oonm iiiMteri<»1« * 
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PLATE XIII. 

Ftfi. 1—9. Vwnovamm mu.kxv». Boa., p. 210; 1 aad S, bum Mrtk ^ MtMdtuufttftm, 
2, from near Anajtaudy ; Trkk 'mojtoly jronp. 

Fig. .. 4k TiAfiziUM </:. t«i., p. 196 i side> aad nmbout., fiam; Mf<i ^4lrr4Maiv*^*' 



. ... B. HmBLLA Kxiou A, Stuk, p. US ; lidvii, frnt-, and jnttmaL, vtam of « ijgU nlta ; 

OlapauJy, Arrialoof fronp. 

figs. 0—7. Cakdiuh [Cuasioduiia] nuTOX« ^<o(., p, 2 19 i 6 and 6 a, aide-, tad (ironU, rWirs 
of a left valve, with ihe ■boll aurua ooty paitiaUy pneMrrad; T, iimer ud» 

of .1 tii atl ktt valve; Ut« «id«a «f ihit ■» Muplated flriMa (In other aiwdoMa; 

jSiJi.v y .Ir ■!.'!< 'r grvKp, 

Fig. ... 8. Fkotocaruium DeuciTi;i[.ciM, 8M., p. 220 j mdc-, front-, aud isoer-, views of a 
rigbt valw. tha piMhdar \amm ta)isn.vi wfaiah it iwtoiadj OmUumitfalum, 

? Arrialoor group. 

Ffg. ... 9. LooiHA [Cxciju] TJDftouxa, 8t«l., p. %57; 0, 9 a, toil nnd nght valve, and B i< 
tihe two placscd faanda aacli other in front-view ; Ninnyoor, Arrialoor groKp. 

Fjg, ... 10. Oddb €KUMt^ p. 255 ; aide*, inner*, and front-, view* of a left valve ; Jk7s- 

Kga. 11— IS. CoEBis TTTicA, SM., p. 254 ; iaatg., oatcr-, ud Aaati, ikm «f liha two ralwaj 

tfinitjfoor, ArriaUor group. 

Fig. ... 18. I.TCISA FALL.i\, ?^^ir«,.*, pp. 256 and 257 ; .VoravitUoor, Ootaioor jronp. 

¥ig. ... 14. Lccma. vkoata, p.8«7; aide*, and flrant-, nam of a petfiut afacSaien; 

ISCi. IB-^ir. LooDU mux, JMm, p. tS9{ tbico elooe»tod akd onmpwwad laBatkoj IS md 
in ar,^ OwB JfafnojatoWj (Maltw frny/ 17 ii too. Kimfaw, JnkOtar 

yraup. 
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PLATE XIV. 

RgB. 1— t. lirriKA [Cod.vkia] mcsAMA, Stcl.,f. SSi; liia^ float-* uii imsf-t vicwt of 
tv. <> v;>1vf^; in 1 r -'^ir Ii-ft vwlTf hM liMB dimvu Kwtt * nqiiMle ■pcnineii ; 

Figi. 3.0 ic 7, 8. Li'LiXA FALU.X, Vurlift, p. 256 ; »i*wii of djfi«i«ot gpeciroen* from near Mora. 

Fif. ... Q. Hif»*«vs Mmumn, 8M^f.9IH \ mi^, finnt-, wa& tamt', vinm «f two 
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PIATB XV. 



dir«n»t .peo,m..nB; it, fig. 1 the uj.pcr posterior port of tb, .hdl i, „storctl ■ 
I and 8 «re from ^ ^ . 

. 4 «„d 5, the ^«lv«. q^iiw. hnkm .9 in ««« to Me 

tlic hinge; from P«nlfy, (U/atwr ftM^. 
... 6-8. l-'CUU tM«T.a] »»„«u. p. 258; vio.. of m.re.i ^r^da^; 

"' '"STJ. aJT^' '"'^'^^ ^"^'^ '^'"'^ 

-B.n..,„,,M. .7,/., p. 315; 10, front-view d„wn IW« hi. 
J^' I, «d^vi«w of . right ^r., ^2 

mon . J , ■ I ' ▼>«»■ ef ■ perfect «p«!i- 

... 14—16. Taicojru DJiiwa. n 11 "5. ,;a^ ■ /. . . 

«l-iU(».»l « ^' ' of both valvM and flvnkfinr of 

... 16— IT. tmntmktiKmkut, Forl^, sir,. i« • 
18,20,21. TBifio«AimreiA,*o/,,p, 3i».^. . , .. 
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PLATE XVr. 

«g. 16) ; 5, .ounuj of rigit tb. «A of the vaJve L inured. ^ 

... 8 OOKBOLA CAKCELH7MA, p. 45 J («c pi. i, fiy. 17). 

FigB. 7—12. -CoaBULA mjiia^, u'Orb., p. (,.omp. pi. i, f.gs. lO-as). 

I*. ... 16. Vamu. OUWinOM, IM.. p. 47 ; (sec. pi. ii,' fi.. g). 
- 17. VdMWa UU, JW., p. 47 ; (M« pi. ii, &g,. 8_»). 



■< p. 77 J fm pL ii, fig^ 18—18). 



"""'"/'WfMw, ^rrwfosryroB/) 
ord«r to «liow their ithtiKUt- .11 AJT^^Ilf 



I 




PIATE XVII. 

rm. ... 4. [Icxora] Po.v„rcn.«K,E.vs«, /Vi«, p. 167, of th. interiw dd. 

of «n ,«pcrfort right ; fma Abra^r. <kM^,„^p. 

- „ JiWff^twth of tl,c gon,,* ; ! j:, ,„,] ICS) 

... «. Yout. m„T.,* Kri., p. 323; view ol U^c mterior of a kft norU of 

Fi« 11 i« 



■UillUr dklodH^. * v ft perfect spec™*.,; the valve* ar* only 

MCtSELLA OtUttATA. ftW 11 -IJ? 1 

MmtthHaar 0«/. J , ' " ' enlarged four tiincf i 

K, «• -M » t«in«8 the natural siie ; Moraeiai^ fi^.,.^ 

«lve, with Ih, Ji rlrf.^' f ^fewrf . left 

teriorm^h^^rWu * J the angular pos- 

ftg.. ai_32. Ax,.v ,;..«,B.™.crLATr jt^C/«^ ''^''^^^^^ ^ma/«>r 
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FUTE XniL 

pronp. 

TigB. i — 5. TmoONOittCA OAl,nillSA, J'O/i., p. 355 ; near Stn'/iermatir, Arrialoor group. 

fig*. 0 — 11. Macuduun [UiuJtMATOOON] J&PETICI'U, i'orbt*, p. 360| •pecimena of diil'creul 
aim ihoiriiiigr fhA diiiiMtoniiaiaiiiUiiimaftlMtmftl«aij Attidiar, irndttt 

Fig*. 12 14. Tuaontetu TuoBnowutmi^ Fviti, p. 853; eM< ^ ^myMM^, IWnliMifMO' 



Ilg. ...IS. Tmiaoin)A«c* BMBimnBt» llwJo^ p. M4; teuU-tMt ^ JMItar, jtnidotr grMp. 
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PLATE XIX. 

¥ig. ... 1, Tkigokoabca TtLvatssia, SloL, p. H-Zi uorii of Alttadaaapooram, ^ndkinopoli/ 



fygh % 8> Trioosoahc* Trichtsopoutknsis, Forlf i, p. 35;} ; 2, a very elongated specimcu 
from Hartk AtmuSaatftonm i 9, a •hoiter and man qnadribtsnl ■pecuuen 



- !. : T^. 4^ TuoomdacA mastrk, Rriu, p. SSij 4, k MBoil mafy perftot (peoiaeB; 

I ' ,| 9 • 5, 5a, inU'niiil aijl iimlxjnal views of a lai^ spwmen ; in llg. 5 the po^Uri r ]'U 

of the biuge tiiu Uxa completed from line other ipecimeuj both irom near 
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Fig*. 1—8. BaI)I0utb9 mutabilu, SM^ p. £4t ; 1, umbonal view of n specimen on which the (bell 
of the lower v«l«e h» bfCD mnoTed ; ri ia th« ImmhI portWBof tfa* hunt mlv*, mtk 
, the heginnin^ of tho chamWrd part; t ami I* •!« fll« Mrratod %{ng«-tMth of the 

upper v«lve; » « arc the mu«ci.li;r w urs, tlii> uppr-r valvi' is [-i rfii t ; ::, is the frool- 
nmr of a acarijr perfeot apMimeu, shawing tho large umbonal urea with o ridgc 
•loiV the mid^o ; i indieatM the r^>um of tho )ii*g«; p tho pkeo of I 
S, ia ft ahort and broad ^pcrimcn from which the shell of the iipp«r Tklve I 
removed; i Mk-atvt the hin^c ngion; m, arc the muscnlor scars eeatad OB A lHtno> 
"V.ii - h ip. d rtrocese, ]>ei.<iteri«rly »e|>arA(«d by HI tunraliaii } « II tl» MrtQige 
region ; Otmarapotliaa, Arrialocr jroup. 

Fig. ... 4. iirHMDUTn ihdica, SloL, p. e4«j 4, udt.view of an imporrect lower valve; s 
nmnawkBgitadiaol |mtion of tho shell i» Vrohen Bwajr, lUoiriDig tiie intenal )inig« 

rill ♦<> tiecomc visiUc; 4a is tlip t. p-viru nf f^o same valve in a somewluit . Lli pi • 
position, with the exleruul fuliatcu margin partially presonred; k udicotcs tite 
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FIATB XXIV. 

Figt. l—t. MouiOLA FLAGELUrciU) JbrtlM, p. 379; 1, lu'o valves i.t .\ trnM ximirnvn ; i,iB 
drawn from (wo firagneikti; both ara the t^pw of Forbe*' origiiwl <iew!riptMD» 
dtpavhd in tin ICiwiMi mf tlw Gwkgical Sodoly of Loo [ion ; J^imiStimf, 
W w hjww (f Jrruttotr) gret^. 

Fig*. S— 4w PiNS.v COMI'l..v>lATA, <f , , •■ I'*!; tlif u|>R'(ll pnrlion i>i in liotli the Kt«nillWn 
reatoriNl in outline; neiglilxmrliootl of AHifawly, Trickluofoig grmif, 

Kff 5. PixxA .^RATA, P'n f,., ji. :5S4 ; Aiiir/>aU'if, Tnciiif ipi^f rir<,«ii. 

Hgr. C — S. AvicULA [MkleaohixaJ nmm, torii., p. 404; 6, rvpreiwnU one of the iai^i 
fpcoimcni in llic odllantioiB ; 8, diMva tfa* Unge «f the Ivft valw; Chiram. 
ptUiaM, Arriab&r group. 
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*~8. PiS.Vl 1-.UIL051ATA, Stai, B, 885 . aU^ J 

rerrc«.nl. a« e»Ii»rf irtki'rfZ' "l °f fragments; 2*. 
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lUIE XXTI. 

fig. ... 1. TwixMuwoTH [QznoHA] mumoMm, aw., |i. 4Wi nda.* md mboiiilj vim 
of tiM onim 'vmhw} XtnfMif, ^rrhbtr fru^ 

tigB. t'-S. PnxA ccTiruESCEN!!, SM., p. SSri; 2, «iile-vieiv of the an tcrinr portion of bcm^ 
'■bowing th« entire «e[ianition of the two balm of the Inh valve some dutaiun 
fion Ihi tuBbo; Sj A^tkm of a Ittigi qMoiniMii a cut j (Mhm, Ofteter^iwy. 

1%. ... 4. fixxA L.1TISCLCATA, .svv., :;>.'>; nde-, ud wrtkml, ▼iewiof s ftiigiiint»left 

Y>lv«j ComafttpoUiam, Afiialoor gwp. 

Vig. ... 6. TvKtJL iMtXA, JbrUt, p. iV9 ; ride^ nid •cctiooal, viewi of a fiagmeot, left ndn j 
final BMr .^N^MW^, liridUMpatf gra^ 
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PLATE XXVIL 

TOW* Of a lea valve • fmm r- , ' ""t*"* VcatraJ) 
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PLATE XXVIII. 

Fig. ... 1. Inoceiiahos Jtrt.Trri.ic.iTCS, SM., p. •106; side-, and vcotrol, vicvr»; the shell 
surfaoe is Diostly woll preserved; tcetl of Karapaailji, T/ichinopolii group. 

Fig. ... 8. iNOCEkAMi's Ckifsianvs, JTan^., var. p. 405 J ride-, and front-, vieira; near ifai/jd/, 
Arrialoor group. • 

Kgs. 3—4. IxocER.\Mfi> sraruH, Slot., p. 408 ; side-, and ventral, vww* of two difleient gpeci- 
mens; toKfi-vett ^ Jl*U</«r, Anialoor group. 
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OP SOIJTHElUr INDIA. ^oft 
- AH the specimw, enoiiwl htn only the flbiou. layer of tbc sheU preserved • 

XT?^ r ^'lllilT"^- ^ "'^ -^^y same 

in ^^^^^^'■^-^<'^^ Ar&b^. Oln«^, ; 

— Arrialoor group. 

GEEVILLEA, Dqfmuce, 1820, (aeo p. 392). 
GswiLLBA aouHomn. Di^^twiw, PL I« Bg. 6. 

TUero is no gpecioien of this or any other ifocies of GerTiUea in our cnllrrtion 
nw in flwt fimiMffy examined liy prof. Forbot mi now deposited in tin il ,is, um 
of tb<> Gciilogical Society of LwJv,n. D'Orl,i.^ny, ho^evor, L'.vfs a ll-iirc o!^ u 
fragmentary specimen, said to have been reoeived firom Poadicherry, and identifies 
it iriCh the mU known Enrapewi fossH chanoteriatie of flie middle and upper 
series of cretaceous hcA^. I havr ph-pn u «ipy of d'Orbigny'a figuie in ord« 
to oompkto here the information regarding the species of Pelei^rpoda leooided from 
the BooOi Indiau oretMeons neks. 

The spe«imcu is rather an imperfect one, but it does not appear to differ in 
any essential character from the European fossil. It is ato»t probably iam tlie 
Vfllti^ur beds near Pondielienry. 

M£LIKA, Jlelzim, 1788, (see p. 395). 
VMLVBk, TAxnu, tSSMIeedto, PI. XXII, 11;. 1. 
JUcl. testa magita, ci-avsn, mtb-qitadrangnlari, longa, potlice Icte suh-rotundata ; 
morgkn canUmiU reciiMetUo, area cardimiU Mema iatOf eniM/td«« trmiteerw, 
reeii»^i»*pedmiHibmadaUm eireat&-4iuiruelai im&Mnfiii* moderate prqfi^e»^ 
bus, angiutatii); infra nmbonea inainuata, txtide ineramtttt et Mmte j mlelt VUdice 
applaiiatif strih el lanwllia iiicretiienti iectis. 

A Tcry large and robust spocics of an elongatcly sub-quadraugukf bliupc, with 
flattened valves and moderately projecting beaks. The hinge area is brood, and 
in adult shells provided with about 25 sti-aight ligamental canals ; its outor, or 
upper, margin is in perfect specimens almost quite straight. Below the beaks is 
a moderate insinuation, the ctlj:rs of the byssal and pedal opening being very much 
thiakened, nuurked with ooorse lAuiolkr stria: of growth, octending internally 
Bometbnea to a depth of neuiy two nebes. Pragmenta of somewfaat larger speci- 
mens than the figured one arc, beIo\r the hinge^ nearly one inch tiiiok. The surface 
of the Tnlvea only exhibita conoentrie atria and btmella of gramrth, veiy aimiLar to 
thoae of M. Bkoriemm^ d'Orb. 

Zocalities. — Earapaudy, in a browniali conglooMiaitid a«&da(one} DenrAiodoor, 
jn a whitish calcareous sandstone. 

HmMHoih-'AxASam gionp. 
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OBSTACEOtTB PEKBCTPODA 



X. Older.— OSTBBAOBA. 

The ivfiici^ ehanusters of tbe apecies Iwlonging to this order oonaist ia 

the presence of a single, (the posterior), ntMurfor, in the rnHrely disunite*!, curmtcd, 
mantle marguu, internally somoUiues provided with ocolli, and in the small sine 
of the fbot. The gills are pectinate, one pair on either ride, curved, but namlly 
frpp, posteriorly ; tlic pnlps nrc also two in number on each side, united at the IwM 
across the front; tho podal muscles arc very slightly developed or obsolete. 

Tlie ehelb are of wioos shapes, generally MHnenrhat deprened, equlTalve or 
incquivalve, free or attaclic.l, in tlif former case tlie valves Ix'inc; usually cared at 
the side of the hooka, while in the latter the cars do not become distinctly developed 
(hxn the body of ihe shell ; hinge generally edentdloui^ irifli an iutenul or sab* 
internal ligament ; adductor impression single, sub-central, generally more or less 
completely united with the posterior pedal soar. The outer layers of the shell 
are laminar, often largely cellukr or eaTenums; the inner are porcellanons. 

The OSTREACEA are, as an order, tho only true monomyarian Pelecypoda, 
and tills character, combined with the abeeuoe of any siphonal openings, inlmlant or 
exhalaat, tho small size, or total obliteration, of tho foot, as well as Ibu not 
uneonuuQtt bcssUc habitat, pUicc tlio order lowest m the qrstem of the Pelecypoda. 
I have e3Ukmiacd a u w siieoii s of cai li firnily, and never found any distinct indi- 
cation of tho anturiur adductor. The siugle one present corresponds solely to 
the posterior adductor of other Pelecypoda, and coimot» therefiae, be taiken for a 
eomponnd of the tivo, ns is orf asiuiiiuly slntwl in cnncholoc^irril Tvorks. Tho 
mistake appears to imve arisen li"om the small impression which the pedal muscle 
s om e tim es pfoduoea; It ia ooly tmoeeUa 1« tbose apeates wUoh spin a perma- 
nonHiyv^Tn. The small development of the pf"la! mu3clfl is a striking pociiliarify 
in the anatomy of the OST&EACEA, as compared with the MYTILACEA. 
In the liunier. thoeei ia only a tingle pedal musele present, beooming eonflnent 
with the upper part of the a hliictor in the free, not byssifi tdus, si ecies ; in the 
free byssiferouB species it divides into two very short branches at the posterior 
end, and ia attaehed above and quite elose to the addvetor; in the sessile fbnns it 
hrromna quitr obsolete. Tho anterior pair of j^ednl muscles is never developed ; 
there is, however, occasionally a small muscle present attaching tbe posterior 
end of the psips and the base of the brsnohia next to the addaofaiK Vbe kms 

nro imited in sytu", distinct in others. The mantle often fiuxns dnplioatues OD 
the internal side, apparently for tho purpose of hatching eggs. 

The order nan be conveniently nib<dhradcd into six families : Badulid^, 
PBCTiyiDT, !Jp >yi.>yLir..E, OsTSEiDJ!, Placuxidx, oud AsoMiiDM. Of thcsc, the 
Uaovlids may bo considered as the highest fiunily, because they aw always fiiee 
and equiv&lve. 

In a geological point of view, tbe OSTREACEA arc a very important 
gnn^ of feleoypodn^ a great many species beini; rLoorded aim.u? the fossils 
<«h«l>i«'tonstie of noriaua formations; and taking the order as a whole, by fiu" 
thegieatevinimberof spedeaiaextinei;, asnagbtbeeKpeoted. men we estimate 
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the number of iccent species at somewhat near 500, tbat of flie finsil is certainlj 
four times as large. However, tlio dliTi ront families arc not equally represented in 
the different formations. The Radl:uis^, Asomudm, aad Fxcxisidx already oti«ur 
inpakeozoic strata ; but only the npecies of flue last an imintMMli, n^maeated by 
several peculiar types which again soon disappcnr. The SpoiforuD^ and Outri^id ^ 
arc only known with snffieient certainly siucc ihe beginning of the meaowio epoch. 
It i« not improbable that most of the familiea \am flie —^fn of thtJr dm- 
lopment during the cretaceous pniiMi: wifcL Mie B.'.i>vudm anrl O'^rnrisj: it is 
certain, with the Psctisids and Hi-omjxltdx probable, while the species of fossil 
AsoMiUM are M fet few, and atill feirar an tbe PtAcumM. 

XLI . Family,— E A D VLIDJE. 

Tbe mantle moigins of the aninuid of Badula aie entirely diswuted, thickened, 
prorided with aerenl imgnlar rowi of doogated filamenfa of Tazioiis rizes ; the 
inner edge of the mantle is thin, produced all round, closed for some distance over 
the oral and less so over the anal legion; on the internal side of eaoh mantle leaf it 
fenna an open loose bag in which the gffls are plaoed. These are narrowly attached 
at the antero^inferior margin of the adductor, ate of an clongatcly oval shape and 
loosely snapended in the bag ; they consist of very fine, rather distant fillets. The 
palps arc tnuuTersally elongated, short, internally striated ; the two leaves of each 
pair are anteriorly united for a great part, and the pairs themselves aro again united 
at the base across the front. The body ia nsunlly rather large, ovalely elongated ; 
the f oot antedor, placed some distance below the palps, elongated, sub-cytindrical, 
slightly dilated at the end, grooved above, and witk a byssal gland at the base ; the 
pedal muscles arc not developed ; the foot only appeals as a narrowly produced 
thickening of the skin of the body. The adductor is placed zathoc posteriorly, not 
for from the hinge; it is of an oval shape; the rectum is grown to the posterior 
Bide of the ndrltietnr and a sliort, free, tubular termination. 

I have examined tae a:iuuuls of two species, one of SxitMa, as restricted, and 
the other of the sub-genus Mantellimi : they arc qnite aunjlar. The large dcvc- 
lopmrnt of tlie inivnv.A thin hiyer of llu- mantle, formmg an open bag, appears to 
be destined tor hatching the eggs, iiud is no doubt also an important organ for 
relalnlllg wnter iflllle swimming. There is a distinct byhsal gland present, being 
nUetoapin a hj^m", if required, lait it< si oir tion docs not appear to be isertuaueut. 

The ahells are obliquely ovnl, iuih;'.ed or compressed, gaping or closed, always 
eqni^ve aad free; hinge nuutgin oa each >uU- produced into short, unequal ears ; 
hinge area more or les? dfvelopcd, with a median triangular pit for the aUochment 
of a partially internal ligament, sometimes with a byssal and pedal gape bdow the 
atntertov can. 

Bv far the !:];rfritrr:t number of tlic sprcics of StASVLlDM is extinct. Those 
belong to Limea lirst occur in the Xrias and continue up to the present time, 
but in rery anall nnmbem» Ibe qiediei of JZoctoto are). eatfaAeontm:;, already 
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met with io palu>u?.oio beds, though alw imSj. ta the Tri«* the iwnibw 
ioewMwooiiridwablv, rising to about SO or 40; tlio speci.^s belonging mostly to 
Ea<Itila (as restrict : i) at <1 to Plaffiostoma. From the Jurassic pcruKl there must 
be about 120 species known : Tl«gio»toma is very hugely reprcMntrf; netl oomes 
Jtwhte, tbem IdmaUiU and the peculiar CVtv/r;,,//-, o;;. From cretaceous rocks 
there are at present about 204 species on record, aod the number ia atiU rapidly 
increasing with the examination of the varioua lunisaoi tlik period, fa wWoh 
em family evidently attdnedito grw^rt detdopmcnt All tlio suL c^'cnerk flivi. 
sions are fovincl tli(>ro r;«pr<>sfTi»wl ; and rery probably when our materials havo 
been improved, it will be foaud convenient to arrange tibe ooitate fonna* now 
genflnUy referred to Saduio, into s«ver;a sub-gcnenk Prom tertiary beds there 
are barfly more fbsn fiO spccius known, and in the present time, this aomfaer 
has been reduced neaily by oue-half. Of Zimea there are only four spcctot kvoini, 
but It is not impcobnUe fluA a few of those described aa JSodhito nill be ahmm to 
belong to Lhnm. I will note some of those species. 

In comparing the cretaceous si)ecies known fifom the so-colled Old Conttnent 
ivifh tboM of the New Continent, it ia noteworthy to observe that the pn ^iut 
geographical distribution of the rcncnt forms was already indicated at that early 
date, or perhaps it was oven more marked. Out of the 204 species of oretaooous 
JMiiIa and Ita «ib-geaera» them am only twdTO nMeih Iulto been fiiund in 
America. 

1. Radulu, Klein, 1753, (Ostrac., p. 13o, pi. ix, lig. 34, Lima, Brug,, 1792). 
Bhell obliquely sub-ovate, generally moderat -ly iallatod, eqmvalTe, ladiatcly ribbed 
or striated; Ijoa'k-: i)rinuHicii1, pointed, more or less distant: from pacb o'Jirr; liin^- 
line with unequal caii ou eithci' side, generally somewhat sloping from the beaks, 
with a small triangular area between them and a lob-miedlan oartilage pit in it, 
extending somewhat iLti nially ; muscular scar sub ccntrii?, pallial lino entire, both 
faint ; type, Radula lima. Linn., a recent species wiiich already occurs in the miocene 
strata of the Vienna basin. I can see no essential dUbunioe between fhs Moeiit 
Mediterranean forms, Uxo?^-^ from tlie Red Sea and those ftom the Kioobar Idaoda* 
where I colleoted the species iu gieai numbers. 

The neent apeeiei are few and rather general in their diatrfbntion, though none 
of fliera aie Tery common shells. Several us^cful sub-goncra have been distinguished 
by H. and A. Adams in their " Genera of recent MoUusoa." I have only little to 
add to these. 

la. The name Radn! • must Lc i csfricfed for thp tj-p»> spfcics R. lima, Linn6, 
which is probably the same which Klein quotes as Rumjthiana, and whicjh ocouca 
at the Kicobars. The shdl la lathar atnmsly ndiately iibbed» oUiqae* moderately 
oompreMed, the anterior or concave side having a comparatively narrow ^-ripc. 
Hie ribs are eittiflr smooth, or coucemrically striated, or sc^uamose. The cre- 
taceous period contams a large number of iqnoieB beko^ to tUa diriaioa, 
but some of them are rather of a peouliarly xoittuMl abwe, with inflated valra, 
ai^TOBdung the next suh-genus. 
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lb. Miintelhtm, Boltcn (1798), are called the nanow oblique forms, with 
thin, often almost hyaline, radiately ribbed, inflated valves, with verjr diltaat bHdn^ 
asd a wide anterior ; the type is Rmluh hians, Gm. fOatreaJ. 

Ic. Ace»ta, H. and A. Adams, 1855, was proposed for the reoent JR. esewBota, 
Chen., an elongated, moderately oomiffflHed shell, with rather flnc radiating ribs, 
obltqnc iu f trrn, with the anterior ear very nnall, the posterior much larger, and 
with tlie curtila:^ pit sitnated obliquely under beak, being eseentiie. Spedee 
of this enb-gcnus already occur in flio cretaceous period. 

P'>i</i'jnf'VHa, Sow., 1812, (Min. Conch., i, p. 175), must be reserved for 
the species oi tlie type of the lissste PI. gigautm, for which it was originally 
pioposed. It is a very well marked group of fossil, especially mcsozoic, Madul<e, 
of a semi-ovate or sub-ttiangulor shaiw, with ni iily smooth or flnely ladiAtelj 
(triated surface, the strim being generally only ctmspicuouB at the sides of the 
vatTCa, liut Bearlf obsolete in the middle ; the ears arc thick and unequal, the 
anterior being smaUer, and the oartiioge pit is oUiqoA and tmngular, generally 
my deep. 

le. Lmalula has been proposed, 1839, by Searlcs Wood for a chanicteristio 
rrixi]) of sp'^cnes of the typo of JZ. aub-auricttlata, Mont., the shells being nanow, 
tumid, and almost equilateral, very httlc oblique ; and the radiating strin or ribs 
aie only developed in the median portion of the viItci. The type is well marked 
already during the jnnusio, and the speoies are especially numeioas dnnog the 
cretaceous period. 

Jf, Ctoiwtiifa't w*» used, 1753, by Klein )'<»■ !ho almost equilateral, slightly 
oblique, long, species of the type of Badul« scabra. Born. TbesheUs ate hardly 
gaping in &ont, the anterior mai-gin almost straight, instead of being eoaewfe, 
and the radiating ribs »«e nmneroua and aeabroiu. Species rf this aub^m alao 
occur in cretaceous rocks. 

Itf. Cleuoatr&m, Eichw., 1867, (Lcth. Ross., x« Kw., p. 455). BnlHeqai- 
Tdre^ irith strong mdiating ribs, tbe large anterior margin above, or at the gide. 
with a distinct byssal siaus . type, CI. dUinm, Eichw.. 1. cit„ p. 450. from the 
Keooomieu of Russia. This is another weU marked group of gcncraUy large and 
strongly ribbed BaAite, tbe sbeU dt which is often iaegolar, like that of «..ne 
Ekmii ^ wl'"i a.lult, it h chamHerised by the presence of a deep insmuaUon ui 
ttw anterior car for the byssus. but in young shcUs this insinuation is baidiy mote 
derdoved than in other alUed «Bnni. Lk»» proboscidea of So wc . l.v fLom jurassio 
depositVis ar.otU.r .pcci« of the sub-geniii, and there ate a few other mesosoic 

forms which may be referred to it. „ i r i 

8 Bronn. 1881. (ItnKen's Tertirergcb., p. 115). 8b II <.L1 qudy 

.•ouudiv ovate, genemlly considerably inflate.1. radiately "'^^ "Jf ;j 
front;'heaks pi-ominent; hinge-line slighUy sloping ami cared <mb^ OK«bn«* 
^rin inteniaUy with nnmerons teeth, divided in fl>e middle by a triangular car- 
titaT^pitj muscular scar faint. sub-cc..tml ; lypc, OsUta ,trigmta, Broco.. 
b^ieLnr deposits of Italy. FossU spncies are known fkom the Ma. m all 
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. , f ♦i.r.v are tl^iTs rare. One reccat represfintaut, 
tiie •n«««i« formations but tbcy ^^^'^^ j^g^ Eo«a .peck. <K»u» 

tbrougU aU lUe mcsozoio and tartia«y «>P««« «™- 



«»«c-o«. W""' 

For r.fo.n.. of the first 159 U^^^^-^ 
- JV«»tttK«Wttl«n [incl. Urgonko ot Vakngien) of Earope. 

"Td'o'b'V fn!tn''r^'^- ^^''""^ *""'"'^' ^^^""^ 

t ilitTiXrro rJ:, t ^. - ^ p. c ^ 

». From the ak^ Aptien and Gault of Eun i*. 

. „ .,4 ...... c,„ - u;-2*-j^ rri 

p. Bjui C, &. ItUriam, P. an.; 11 o i. > ifeprettteouma, r.maav., ^ 

«. [pi.jio,toma] mmOtM,, P. nd E, J. [' ^•*i-'«««»t * Orb. 

c. From middle and upp*r erctaoMM bed* «f Ku«p«. , , in 

5G.Cl».-fi. [/C^,,.-V«] Sow. (W G«ol. Soc.. ^jj* «J .T* "* 

fig & L^(.l *^«m«. d'Orb., R. [Phaio'to..] d'Orb.. Jl. 

C1.70.-/£. JfcLl«farf;;, Oein.. B. QMem^. d'Orb.. A d Orb «. cfo^. 

Sow., F.rris*n^, Sharpc, /<. d'Orb^ X. Om^neuj^ d Orb. & [M] 

PfmUa, d'Orb., A lP4»l«toi»l d'Otb.. A «*«Mrtr«ui, d Orb. 
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71-80,— A [LimulKia'] tub-a/iuilatetalit, d'Orb., Jl. {Aimta\ $nA-<iirttj>la , d'Orb., It. Van,, 
sea-th, d'Orb.,* /I. ;/ ^ i j, d'Orb., II. £e!i.:, .l (); b., li. GUypto, d'Orb., R. [.^ Aceita^ 
jiiimaU, d' Areh., a. [/'■' r.-i v,' ,m] mcian^wlaTia, d'Areii., R. rtseela, d'Arcb., A. JteMUutimu, 
Matb. 

81-90.— if. Bumiu, Coq., R. l/Acetla] tHJ/em, Mant, X. [CUitoid/n] granoia, Sow., 

B.lMomagemhjA'Oth.fS.f. [Cte>uidei\ letU, Oold£, X. piiettUit, Duj., R. fmtiUieostalj-f 

■pud d'Orb.), li. [/ CitHouUs] Bangasiana, d'Orb., R. 0)»i<te^iilt, d'Orb., R. Rtimbaudi, Co^^. 

91-100.— ^. Tfiseri, Coq., R. MartictHfit, Math., R. nahntiM, Deal., R.fuUMU, d'Orb., 
M-trMUbta, Nilas., R. [Plajiatlotna] Santonextit, i'Oih., Ji. tH i tr oi l al m, Jg. H^tfit, Doj., 
it, Suujgtoinana, d'Orb., £. IFtafintm*} mmmm, d'Ar«lt. 

lOUllO.— 2. JtMieinui, Coq., Jl. Afiuudi, Coq., it./ (a»pera, d'Orb.), A. DiUe»- 

^leiHi, d'Orb., R. pcctinat'i, d'Orb.,t R- [Cleaoulea'] diVir/o. 'r. Doj., R. [Clexoi/Itt] lAivleta, 
Dl^., R. elejam, Nll«.^., R. [Liixaliila] eUja»tuUt, d'Orb., H. \j Pitigiaaioma] Toitcatiana, d'Orb. 

111-120. — R. IPtai/ioitoDia] UojKtri,^ (iuvlud. MauMli, Broug. «t d'Orb., P. punctaiuni. 
Nil**., md QttliifiiMi, Hug.), IPiafietUmB} gotmigi, Oainiti, (Quadcnuidat., p. 102), 
X. UsmtkM, d'Orb.. Jt. [PAviMdfimi] difieiUt, d'Orb.. 2: frjunaite, QoMf, JL Coq., 
Jt. [Pluaiottvixd] fiaiidit, Coq.. A \Pb^atlimd\ fa w i w ft r, Coq.» JR i ffitf u ift'i, Cpq., Jt. [/PA^ 
fuuteaa] lHmi<la.\^ 

121-130. — if. {PtaghtUMo] Paq»cTOHi,Co(\.,R. Car6liHa,<l'0rh.,R. [ClcHOiiltt] /«(a, Goldt'., 
B.«lf»ka*lala,Qeiji., R. p»t»docardiumt'BM\iu»,E. [CCmmA*] ^rngtMudM, Esa.,jS. Ulieeitatat 
Easm., ff. [ii«a<«/a] Kptemeettata, Eis., ^Si JVmwi, d'Orb.),! Jit. mniStttMa,** Goiaiti. 

lii _/,> c rinaO:, Munst., R. Aeetiff] niip/itJia, d'Orb., ('=Z/ma /i/a«tf, Reus*) ; 
J?, iijw/ji/d/tf.tt ii»8., A [PlayMlioia] laiiitUti, Ras., .S. tP%»iMi«««i] deiMkaU, E!»., i(. 
«l«tft(M«ta, Gein., R. \_Lmalttla1 paKficottaia, Ku^ lUmaM^ AoMMtf. M«li>t, 

R ^fJmltt} diti^oma, Rss., R. ntUtita, Goldfuai. 

Ul-m—JJ. Nilss., R. caixtliftfa, (iadndiiig m a W t k ki H, Own., ■atordtogto Ottmbel, 
Munch. Ak:.L AMund., x, p. 560), 7?. iq«e:.i[r-r.'2, .1 mKrieat-a, Goldf., fi. Forthka^^niKri, Dunhri 
et &«tili<«>, Hagcnow, R. deiitieula/ael pmiUa, NiUson, R. \Plagio<U»iia] Hciatiuma, Rcubb. 

181-lflO.— if. [LiKtatula] atlffxiita, Reu»s, if. raritpitw, Zittel, if, [i>/«i^i'wrcMa] iii;/-ji<'ji 
ttSaidinffcri, Zitt., if. P(>A/#r/, Zitt., if. ifimiM, Altb, £, iiffialaU <Ade»M; (IBalJJJ MtiUer, 
Jl. [Cre«t)irf«] O u mbcl ; if. [f Otitcidt*] uMiit, Goldf., fSuurma Um, "MmS. Gom., u, 
pi. 113, fig. 3), stated l y B •■ juet (Stariug's R^nli m v. Nr!. rlttnd, ii ded,) to \)«».Radl^. 

m-\(^.—R. IPlashnlvma] luM, £. Sarlieout, and II. [dcetia] ImevlaU ANfigotBdbr 
Oit^tanger in bfa Albom iMMont. da la SmOw, *&, 1W7. pL >«ui> S3, aad pl. xxiv, 

8 imd 15. 

* Stttid to k« illiad to X, ICieaoilnamjfntvfnika. 

t Tto JiMMkigMiia k alutidte todawtflm awWwHUl^ Oatniti. awi ». aiattf«M*rtn Bow. 

a r*Mnt "prnM. 

§ Aritmlar 6V*;i« » aoUes-l bj' Kanta I*'^'' (Zeitocfc. DeaUcb. G«ol. 0«»«ll»di, UMn, «», 

M Qaoted bv FicUt aal Caapleht m " amUa." 

5 OanM (Uhadn. Akad. HOmIi.. a. p. «D) b «»» Baaa* grigiatl H«tiltaibMi af ib< 

wtthaowarby'aabwaf'inacinwt. . , , ■ .i /. •„ 

M Ki,|iy,M (ML MM, J"' ^ 4IM lOlrtM Uu' »P«« •""""'■il.tie l*b m tb« Cnmua: 

MM lIlH* uniiai « gi(llai»WD«f NmnmaUt*. »^oiiM n"t o«w«iirilT •■«« to "^f. »» 
aaMOa Ml li MifnA ta ban Uwn eatUfactoii))' provixt 

n 0 tobel ttbhaaJ. AM. XM^ p. 69^ »ot>c.» «. riB«J. bat dirtiart n-ci^ ^.^'T '-^. 

a Kn Jt ai^htfa^ ClM*, aao A •badta^ So-, Wk af wMA a» iwwit apadi* aol brfiHV »• 
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164.— it. JMWOM, Ottmbel, (Gwgnost. Beschmbg. Ostb»y. Grenzgtb.. 1S6S, p. 767), Mkd 
to Jt CtaMUMMMW. d'OrV.} turn Betieiu^ein (Bavarin). 

m Alte«b. d. Gniusaiidc*', So. &c., ,>. 27), b» tba fima of » P«^»«rt»ll«, l»*t tt« TPdw. «^ 
dbductly ribl*d and appear to have bc«n gaping as m Xmitlhm. Tl» fpwiCB » ftO« tto Gm«p 
of iU»aieDiad«,iieMOBi»bitick (G«maiif). , - . «*• 

IM.— Jt [^PftjiWkiwp] JftJU, Paw, Tima^ ■mU. Ah, da I^mbas <» OmbCM, ISWj 



p. 138, pi. lii, fig- 20. « - J 1. 

107-1«S.-J?. [LmaMa] iHitarmOf «* Araiaeant, BrUrt «t Cornet, Haeh de b 

de Brac<i«<snicB, pp. 60 and 51, Mim. Cour. Acad. RdsiMnc, vol. xxxiv, lSOO-70. 

f«VMtto««l aaUirvitfu, Eicbw., (Lctb. ross.. x"t livr., p. 471,) is 

■implr feitt liluioaa eictaeem Ms ill Utt 0^ 

i;„ _r., </iV«i»«, Eicbw., is placed by its authoc in the KeocoDWD, Uioughit 

appears more probable that tbe Kboroscbowo beds bcloug to the Jiwil, (Lett- low., v Hvr., 

^ ^n.m.—J{. IPlatMrtmayFuclUri, Bichweld, (ibidem p. £. dccemco*fata, Trautscb.. 
(ibid. p. 466), R. /.ftwfawto, tTeBteolu, (iUL p. 487), [rPbvioU»m«\ hreg«lam. Richw., 
I'llol. !•. iTrij, ."i l rT'^ v.'-'-'.-w] incrawafn, Eicbw., (ibid. p. 4T6),«>»alM> (ieced by Eichwald 
in tb« Neo^omitu, but whctbcf correctly or Bot renuiiijs yet to be pioved. 

4^ FMaa Afinca< 

If d-ITBi— Jt. [JrawjHffMa] GrcHieri, R. FUtlerti, mi JMtdrti of Coqusd tfce oolf 
AlfiM^ (Ocol. nod Etd^nb Firav. CamtaBt., p. U4). 



m-lS6w— J7. tatUUimH, Conr., tmutluettM, Ro»ner, 4f«»<Mi(fa<i, Oabl^ hauiuk, Cos., 

ptUgiea, Mort., rtrUit/<ila, Lycll and Forb.,«(/«ia/-('*o, Gabb.and ;raopfi>»«,BaMner,a»flitidlllom 
North America in Cbcck-tist inv. foas., Smith. Miac CoU., 1S64, No. 177, }f. 7. 

1S7.18S.— [ / Phgloit<»**i mkfulit, Oabb, £. C/ItnoAitt] ^Nfm, Oabb, M. CMU 
fimia, vd. i, ppw MS and t03. 

lB9-ieo.— jr. M«i«Mwji e» mmnOiatf, Oabb, ibid, wL fi, p. SOL 

/. From Aii«. 

191-204.— i?. [Ph^ioitema] Hudala, OotateoreutU, et f -'P.J inltrpuae(«ala, R. intijnit, iuter. 
pUcoM and nairkuU, £, [JUaMte/e] ftnimiii*, R. [CVmoM**] Ooldf., it. CieHoideti\ 
K^errimti, Jt. [dml*] OSgritMaUt e» WfnMe, JE. [OiwifWM} ea^pItMite, will be described 
from tbc South Indiu CNtaeeona deponU : of fhete onlr iL Aeto b to ill appearance nDdistin^i»)>* 
able bom European (pBoieiEns, hat eereral oibm eslulat naifced relatioae to European species ; thus, 
for instance, R. tcairieula to S. granutata, Goldf., R. inUrpV-' ifJ Ln II. f,;r;,",:.':i, M unst, R. per- 
»imliM to £, *mkMic«ki, Nitee. Beside* tbeie I shall havo to ootice three forms wbidiareno 
doubt dJatinet ftoai aay etbtn. biiktb»iM«sut loaitwieleafeaotanlloieBt Ibr qieeilo ideatiliovtion- 

XtMWO. 

<'.ri:,.::;:.n ,^r,„u , ,v;,./,v sjo quot^nl by Biebwald ikon Neoeonicii bada, bat time Day 

uko bc! jL.i„t5ii: iLtlL. Kui.-if., luM Uvr , p. 477). 

£07. — L. 0:noiHa«cntit, Gueranger, Album pal. d- 1. Sartlie', 18(>7, pi. xxiv, fig. 0. 
iM.—L. OMtmiuM is tbe only spcdea whicb oceuis in tbe South Indian cieticeout de|HMiti. 
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BADULA, it/eiM. 17&3, (see p. 4.12). 
1. Basvla fPufriomoHA] mmati^ SMktia, FL 'g'Trr^ jig, 3. 

B. [PA'.i/.] oiyto !.f„uro/:i>.i/.>la, anlice oblique aHb-tnmoritt, pmulo injlala, 
lavigatat ttriit mcremenii miHiUusimu, et in tkcUmMe mHea oe potlica striu 
wMMnllw radiaiaam teda, rsim k tmkuaOit, tM»k teOrkueulit : umbotubus pro. 
uiintilU, olifuifk; rno-ictila mwqtMUbiu, «ntioa mimma, potHeamMo mparts Amiite 

Umga, profuude esccacala. 

This species is distinguished by its semi-oircuiai'ly ovate ahapCi slightly convex 
valves, and by the conspicuously scabrous raduting stritt on the Iimular Ngion •, 
Uio anterior ear is very smaU, not visiblo in a lateral viow of the -ihcU Thoso 
chamcters easily separate the spedes from Pl/iff. Soieerbyt^ Gciu., uliich has a 
•omewhat .similur form. 

Zocaliim. — Olapaudy, in a brownish ferruijinous rock ; Karapaudy, in vUtiBll 
sandstono. Only one specimen from cacli locality was examined. 

FumaUuh—Ani^iixxi gxmp. 

9. BiAsvu [Ptab0toai<o)iA] OorAM>oiaiir«n|» SMiaa»t VL XXIX, Fig. 8. 

M. [PftvO magna, temkmtOt imiida, ttA-Ue^saim, aiMet H putke tafihuqiig 

pivpe marffiiifm rcr.tr'yJerit msfi'.Ua firrifrnfiji r'ldirnt.tihv.') nofnfa, nfrih ivrrevfpnf} 
m'uilUitaimui, extra medium micntiis uonnniiiv forliunbua iiitctnecli^ ; anricttii* parm«, 

A lar?!', rntlior i)1:M>|iir, snniovalr, iiTul tniMlrrnl oly (iitiiid shi *1, ajiparciif ly 
slightly gaping la frout and behind ; the surface is anteriorly and posteriorly, and 
often also near flte TMifenl margin, ntaikod wiQi ladiatinf d^iUjr pmHniiieiit ribs. 
The oblique form and unifonu ooiiTCXify of the valTBl distiiiguidi this finm ofliar 
known oietaoeous species. 

Ji0ieflJ%.— Ootaloor, in a jmle Imnm earthy fimaitoiui. 

Jhrwu W aw. Ootatoor group. 

8. Aadtla [?PiiA»io«roiiA] VKmsmxanatA, JSUoHaOit, PL XLj lig. S. 

Mad. fe.''f<' 'ih!}<j<to or"li\ m'.-.i ijf.rfru wnih^riife conr^xn, w/n-tjinr ■ii:f,'ra-r/^ntmti 
trtmoato, potlico convexo; auperficie cos(uli« phma, radiaulibiu mdiqtte onntla, 
Ihmm imj^vuk, nmUo mffmHaiiim et deiue piMteltuttb MjtantHt. 

The obliquely ovate diape «f the UDgle!, figured valve, which is slightly con v. v, 
and on tlie entire suiiaoe ornamented with flat, ndkUng ribs, separated by Uaely 
punctated, impressed lines, indicate a speaies dbtinot flront any other oretaoeoM* 
Jtttditla. The posterior car ia dittinett but the anterior hardly visible, and tli - Ij. nk 
somewhat injured in tlie specimen. Hub makes the sub-geofirio determinatiou 
somewhat doubtful, though the gcaenl ehurfiotw agieee better with Ptafiottamu 
than with any other suh-gcnus. 

Xow*/«<;/.— North-east of Ootatoor, in a yaUowish brown limestone. 

l(;rwwr/w/i.— Ootatoor gitiup. 

6k 
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j 4. rvAiiiri.'i iNsiGMs, Sluliczka, PI. XXX, Fig. 9. 

; ' Bid. vaiea dextrm maffm^ orasm, oblique omtu, nwdlee convexn coaik (Q majo- 

f4«^.nMfbMtiftK«. to»a*r omtmA^* mMakamtlaUB, hie et iJiic minoribua Mtrpoiiiu, 
^ ■ Dfudt^M deefhitaie aoHca et poetica mih-ob»oletu ; Itmula profunda. 

. , Only a singlr vnlvc of tliis licauUful species has beca obtained s the umboaal 

part with the up^n r imI-i s of the ears ia not preserved, bat ttiB lemaming portiom 
«» mffident to show the generic characters of the «heli. It ie ornamented with 
! nine sfron!^ sub-tubercul-ited ribs and a few lew distinct or nevrlf obaolete one* on 

, r the anterior and pjstcrior declivities. Towuds the umbo Che fltiKng iflm ■!«> WMB . 

.! to become less marked, while a number of thinner ribs make thflir nppeMNifle, 

' MpeciaUy when the outer gliMsy layer of the shell U decomposed. 

1 Loeality.—V^ Mon?iatoor, in a sandy limeitoine. 

I ArNa0oi»^-Oatetaor graop. 

j B. Raxdul ip. indet 

A fri^meDtai7 Talve of a lar^ speeifls of BadtOa was flnmd in tiie eoane 

COrjE;lumeratic sandstone north of Kununnore. It is <if a broadlv seminY!it<.> sIuijilv, 
somewhat resembling Raduia Auberumeaiia, Fict. and Camp., (FaL Suisse, tw ser., 
4r part., pi. 161, £gs. 1-2), marlEed with about 26 ndlaUng, strani^ flattmed lihs. 
; Tho umljo and the cars are hroken off, and as tin- shell surface itself alsO is not 

I well preserved, I shall for the present defor aamLag the species. 

llmafjiw.-^-(Aan!ialoor gtaap. 

C. Radtjia sp. indet PL XL, Fig. 4. 

Another small costate vahre of a Badula (or LmeaJ has been found in the 
cnChy Innestone west of P«iang«or. It Mnnswhat i«sembles fn genend chanieter 

Limea Oldhamiana, but tlic ribs are more compressed and a little more distant ; 
li in tuunber. The surlace is, however, not sufficieatl; preserved for a satis&ctory 
detenniDiiian of the epedes. 
BtmiMm, Ootahicr groap> 

7. RabITLA I.VT15RPMC08A, Stoliczka, Fl. XXX, Pitrs. 10-11. 

Rad. oblique mtb-otiala, iujhto, radiaiim miiitUioatata, costui majonbu« circa 80, 
aqniditittnlifjua, acu/is, aatice et pmllef muUe mkurikm, et pfope amriaiUu fire 

ebeote^ i» inierapaliig co»tti!i.t tciutibHS a'frrtiwiffb^tg 'vnfmrfn, rosfis ef roatuth 
mAuifo ffnmulatit ; area ligamviUaii culde declici, medio triitnguUtrUer excavaUt. 

Shell obliquely ovate, tumid, ornamented with about 30 sharp ribs which al- 
tornatc with much thinner ones; on the anterior and posterior declivity the libe 
arc tincr, and near the eaia thfly beoome ^in^ ffift qtiiie obsolete : aU. the tifae ue 
finely g mnoih ited. 
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Very doaely- allied to B. earimta, Mflnster, wlucli appears lo ha a somtjwhat 
higher shell, with the intermediate ribs obsolete on the posterior part of the sfaeU, 
while in the Jjidiwi form the intermediate ribs arc all distinct whca tlio sbell sur- 
hob m well pieBerred. Besides that, the graaoles on the nhs »re much less devo- 
luped in carinata \ li.ui ibey are in iiUerptieota. 

Xo^aJ^, — In a whitish sandj limestone at Ninnyoair; nn. 

JibmoAbik— ibrtaloor group. 

A speekSi qui(« similar in form to R. Merptieata, oecm-^ in a brownish Hmc- 
stone near Ooonnm, in a yellowish limestone near Odium, and in a pinkiah sandy 
limestone near Moraviatoor ; but all the 8]>ecimens are mostly casts. One shows 
portions of the shell surface preserved, on which intermediate lines are traceable 
between the larger ribs; but this character is not (offloient to decide upon the 
identity of the two £Dniu. AU three last quoted l ooali K ea bdeiig to 1^ Onteteor 

8. ]lADinAap.iiulet.,?l.ZXZVI,I1g.e. 

Two fragmentary right valves of a peculiar species of Hodula were found in 
a li g ht grey sandstone south-east of Arnaloor ; they are obliq^uely ovate, moderately 
toxnid, -with ttnfiqnal ears, and ooveied wffli numercnia Mther fiae ladiating fiht^ 

sfTiIv when well jnvserved. Tlio two specimens evidpiitly indirnti' a roorc liimid 
species than Mad. obliquistriala, but they are not suthcient lor specific deter- 
miiiation. 



9. BamniA. scABiacinuk, SMMta, PL ZXX, Eig. 8. 

Bad. eolpa oNigtte rvhutdato-cvaia, fHmkbUa, porta, radkUim rlrm -il-eoeMa, 
cottU tri«pinuf«Blii, seriern medianm sphniUs rr! tuhprcuUs cein-it paulo tmjoribut, 
kUer^atiia anffu^tis, ruffitiosU; auricuiis parvUii miboue paulo exitasite, brevUtr 
«e»fato. 

A small, slightly oblique, romully ovate, and rather tumid shell, with the beaks 
obtusely pointed and slightly prominent bqrond the caidinal margin; the surface 
is marked wtth alxrat 24 ladiatiiig ribs, each of wWeh is pnnlded with dune rows 
of smaU spinulose tubercles, the median Lcin- ;i IHlli' larger than the lateral mp<; 
the interspaces between the ribs ore finely ooncentrically rugose, those^ conoeulric 
rugoso lines becoming mow dislinot on the anterim oir poatoter dediTilies of ite 
shell, where the radiating ribs decrcasf in sizt;. 

The species is doaely allied to E. gmaulaU, Nilss., differing from ii by a more 
rounded shape, by the nlii being tmmA irilli bhuJI apinnlflee tubcr< ks of sub- 
equal siao instead of apimdoN aoato^ and bjr the togwe ^ ^ ^ 
separating the ribs. . 

iocaWy.-Comarapolliam. in soft, ooawe aaiidalooe. Only a ain^ Mt ™i« 

has been examined. 

IbrMMlMm.— Acria]«wr group. 
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10. Kauula lLiaiaxulaJ FEiisiiiiLis, HloliCika, PI. XXIX, Figs. 4-5. ' 

R. [Ijm.'i ietta elwgata, panlo obliqua, inflata, mtkf el potiHce lemier eontexa^ 
infra sub-ro(undala, mfdio costulU tmuihu.i 15-20, rai/iuiUi/yiin, utAtig iiirmiumU 
Minn/iMMttw, c&n/ei tUmnu et nonnttUiM»»ki$ prqfmdtoribtu iutenectia, tecta ; umba- 
fijftiM ttmidu, uMffHttis, modicepryieienHbuas auricuti* parvlt, <td mtaymemtiqientm 
pavlulum incrassads, declinu, in utroque latere »ubtiwrgine leeiter itmtmatfn MVn 
eardinali obliqua, medio fonea tr'<ui<i>Aiirx tigamentifera, lata, inatructa. 

Shell elongated and rather inibted, slightly oblique, irith aomewbat eom- 
gvencd, tnmid, and moderately projecting umboncs ; the tni'gio qf Hib «us ia 
digUtly thicken r-fl ; (lu? mo(l:ciii conveiity of each ral ve is marked with lft>90 n wl latr 
ing ribs, shaip, but not much pioimueat, alightly rugose bj the numcrona and flue 
tkBm of gfo««h. and intetaeoted by a fetr more disfanit narrow groovee fa^t«Mi*8ng 
stages of c'l'owtli. Youn^' slielh liuvo sometLmrs cmly ifj radiating cibet &flj an 
always more inflated and narrower when compared with full gnmn m^mmnanm^ 
wldeh thenmnber of rib* riM to SO. 

Tliis ^iirt ic-s is TTci V closely allied to somo of (lie forms which arc nstially 
referred to E. temimtlcala of Kilsson. There are, howerer, at leaat two different 
apeeiea mixed up under this name. Sowerby'a temi»aeata from Blackdown is 
distinct from i lint of Nilsson, and if is not certain whether the form delineated 
by Goldf uss under that same name does also not sefeir to a diatinot ^lecim, while 
HaA flgnei liy d'Orbtgny eomes wiy doee to Milieou'a type, llie Indian 
form differs from all thcso hy (lie more distant and almost smooth radiating 
ribs; but their number agrees especially with Goldfttss' temimleetta: the only 
difrerenoebeliNan die two ia, ihftt tlie EuopMii fonu is a litOa Aorter ibaa the 
Indian. D'Orbipny's ^emhuietia liae the ribs fery diatiueUy qniialoae nnd ia 
leas inflated than persimUia. 

XoMliNm.— NeurPoolIiooraBd Eullay, in a yellowidt hown llmeitmi«, and 
north of Oflitim, in a broTrn snndy Ibneatone. 
FornuiiioH. — Ootatoor group. 

11. Radila tCTBHomjM] noxa, QnUlfiM, VL IXX, lig. il 

1836 lama tc^ta, aolilfom, Brtr. Ocini. fl, p. Bt, ||. 10^ J 

Ifl ""j- OA,), i» ^ a,^ i,, 

INdO. /.tma lam<rll<m. Kof Bier ajpad Otlaiti, Cte.,pt i, p. SS. 
1841 . Lima tMa, apud H « ni lt. Volt, KoiM. XnU., p. HL 

MW. Xitm . 0»<»«lit«>iAIInmjlMgiit.*iUB«tJic,pJ,xxiT.ii,.a. 

n.[CleHo.] (esta elongate aub-amia, pmh cUtqmt, ctnmxe etmmnumu^ 

' ^^i^SL"'*!'^""'"'' ^"'^'"'^ specimens of this cbaracteriatio 

nd tlK»e from Europe. When the ears are bHAen away, the ahape d tl» 
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shell becomes ratber regularly scmiovato. In tliis state it appeni to han Iwan 
figured as L. /nmdo§a by Dajardin, with whicli d'Orbiguy identifies a fm;». 
montary spedmaafirom-the taroniei). Pictet and Campiche question this iden- 
tification; but if d'Orbigny'8 species bo the same as the one llgimd ly 
Oo^ranger, I hardly think that it could be oonsidcred as n illstinc* spwics. 

Jaealitg. — North of Poodoopolliam, in a light-uolouicd mady limesione. 

JfaniHrfjM.— Arrialoor gixiup. 

The spedes is a oharacteristio tipper cretaceom fiiwili it haa been Ibund at 
numeroas looalitiea in France and in Germany. 

U. RAMnb^ C?(h«foiina] soiBBUiK^ 

'qui: (/."iu'd, valvia lente concexit, anperjicie vaMgue 
COttuUa radiantibm oonfertueitaU, fortioribtm et tetmioribm aiteriMuUU/m, «mmM» 

epinulosla, nmievh fOtUe» «2fera miifon, Mima moftgbim n^periom n teoUtr 

iaainmfc. 

Au obliquely orato, moderately convex shell, with rather large subequal ears, 
the ttmbonea only dighfly pviijeetbig hcTond theia; the aniCMe la oorered iritk 

very clost'ly-sui radiating tihs, fliifTccr and thinner nne^ aUornaUng, and all are 
80 densely ornamented with sharp spinous sealcs that tho surface leceirea the 
appeaisnoe of a fredi lUe; it it, however, niely that these Males temain well 

preserved ; near the umbones particularly tlioy hoon trpar off. On the larii^er 
posterior ear, the radiating spinulose ribs are considerably stronger than on the 
anterior (me. 

ZocttHfi/.—'Kcs.r Olapaudy, in a brovrsish fezruginoui lodc 
fonmUm. — Arrialoor group. 

18, nairaiA [Acuta] oouqiii'STKu.Ta, IMn, PL XZX, Piga. M and 18w 

B. [Aceif«\ tetta obliqiift, sub-ovata, knle comexa, antice oblique /nmrala, 
lunula pmio evoiRWto* i^fetfioie costulit radtaatibut mmenma, out muricutU. aul 
nMawgaUB, prope mfcwtgt oBiofefM, teeta; auneala mtiea maima, ptaHw dtttineta, 

The form of the shell slightly varies from narrowly to broadly semiovate, as 
indicated in tho figures quoted above; towards the periphery the shell is always 
markedly Halteaed. Tho radiating ribs are very nmnerOBB and dose together, 
and when well praeerred, ornamented with numerous spiuulosc scales ; near the 
beaks they pcncralty boeomc obsolete, and near the periphery their steaight diroo- 
tion is often matlo slightly to deviate by concentric hnca of growth. The anteriar 
ear ia yof anall, ae in all apeoiM of AetH«, the poitecior eooaidmbly brger and 
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oUJ^Qdy il«aoeiiaiug» liie lieamental pit Um bdoir tfaa iMok, wmevlut poftoriarly^ 
fiom centre. 

Xoeoit/ie*.— Neflt Comarapolliam aud north of Arrialoor, ia oowrw dUdow 
aoMomt hmv BBodoopdUam, in irtdte eaitby luncBtoaa. 

Formation. —Amn^oaT proiip. 

Ibefce are two species which deserve notice, us buing closely allied to the IiuBaik 
ap«cieft: J2. JiewlMtaM and anMto of d'Orlnsjny; the former is firom the Qratt, 

antl differs only by a slightly more cxiwiulcd posterior vht; the other is upper 
cretaceous, and has the anterior side souicwLat more iucurvod, A comparison of 
well preserred qpeoimena of Onetib, atnd one or two closely allied species from 
the Gterman upper crft.ipcons beds, woidd l>c \vry dosirabli.-, aa, for ina<AlU)e!» 
S, tttpera, Mttnat., particularly the form figured by Kouss from Bohemia. 

Jt. p/p.'l tcs/d h<tf' i'-ini-oriita, fihJiqfo, ronq.fcssiasc'iffi, r,ii/!ce i-fdle Silb-ll'ltnctitd, 
pottiee roiuiidala, auriculis parcit, attliea mininia, luuala paulo excacaia; auperfusie 
e«l M«M(t fwdiaiifi&iw, M(-flSM^^ parte cmlkama^iSiM»Uit» 

Shell rather broadly scmiova'tc ; ralvcs slightly convc-s, nntprioTly truncate ; 
eon amaU, the anterior scarcely visible in a tide view ; lunula slightly excavated ; 
aoi&M midced vUih indiaHaet ndhting aoaly ribi, or mfber aM», semewliat mote 
distinct on the anterior portion of the shell. SLmetimcs tho srnlcs wrar off on thp 
ribs altogether, while the cross lines connecting them, and situated in the furrows 
betaraen the xiba, peitUly feoudn pneerred, and this givM the abdl quite a dii- 
tinct nppearance fi'om that it originally possf^sscrl. Tlie larg:cly OTatf^, almost 
semicircular, and rather compressed shape of the valves readily distinguish the 
pzeaenl spede* fbom my other known firom oretaeeons rocks; it in some respect 
lescmblns Ww. sliapn of Plaijhmtouiii . 

LocaMy. — 2*icar Olapaudy, in a brownish ferruginous rock. 

Formation,, — Arrialoor group. 

15. IlADrLA [CtENOSTREOX] COMPLANATA, Sfntir-kr', ?1. XXX, Fig. 14. 

R. [Ctenost.'] talea »'ntMra elougatA, deplatiatu, medio costis 10, j-adiauiibiu, 
erasBia uotuta, oiitice el postice Uuigaiai imrimMt tnagtiitt peit^ rnktore, mUea, 

majore, ad nwrginem iiiferiorem (hierff>pmj timplici, ad anHaim fm gp eri or emj 
paulo iiicrassaln et in latere iuteriorc mlco latittsculo imtruHn. 

Only a single valve of this intiaesting species found; it belongs to tbe 
sub-genus Clenontreon, the huc^cv unterrar nuide being inteniall; prorided with 
a shallow but distinofe groove for the passag^c of the byssus ; at the margin itself 
the^ graove ii iadloaiiied by a very slight insinuation (which is scarcely sufEciently 
Indicated in Hg. 1^ m). 'Bm left mlve ia maj aUgbUjr oan.Tn and maiked 
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with ten tteong ndiating ribs, the luiterior and posterior pottioD of the ahdl Mug 

mooth. 

LocalUp. — Oullpaudj, in a whitish coralline limestone. 

LIMEA, Bnm, laai, (aee p. 113). 
1, LiUEA OiajiiAMiA>A. iitoikikti, PI. XXX, Figs. 6-7, and PI. XXXVI, Fi>. 5. 

L. tetUt oblique oiknata, tnmidula, costis radianiibus 12-14, acutaiii,, loitgiltidi- 
iuMer Mft indistincte aMoUttis seu coatulis jiUformibm aUernantibus et altcria 
lineia ineremenli co»/erii*»imis li'<in«euntibm ornata ; auricuUs j)arv't^,fere (eqiialibiis; 
fovea Ugameatali trkatgulari, p}'((fuuda, margine oardmali iu utroque latere denlibtu 
4-6^ obUqwki Mtemk eeUm mbter&iu, Mttneta. 

The sm-face of each valye ia marked with 12-11 strong radiating sharp ribs, 
which are finely stnolated, and sometimes there is a fine rib visiblo in the inter* 
spaces. The em aie nearly quite equal, and eeflih b Imtaiiallj provided yiith. 
fimt or fllTe ameU oUique teeth; the liguuentil fit Is trisnpiliir, mediao» end 
taiy deep. 

The ornamentation of fbiB interesting spcdies oloedr xesemUee that of Badula 
Metchetibaehii, Gcin., hat the ribs arc more numerous and sharp. It abo clofldy 
resembles Limea Ceitomaneiieia, Qu6r., hut is eridentljr A more ohliqae shelL 

Locality. — Sti-ipci-matur, in a coarse conglomenitie BHDdefci*i0> 

JtmnaMii.— Annloair groap. 



XLir. Fanuh.—PECTINIDJB. 

The animals have the manUe margins somewhat thickened, flattened inters 
nally, prorided irith sereral rows of elongated unequal cirrhi ; those on the external 
rrl::c nir nstifilly longer and possess at their inner bases a row of ocelli j gill* long, 
semicircukrly curved, attached to the anterior and lower base of the addnotor, each 
leaf ia doubled on itaelt hut the dupUcature does not reach the Ixisc, the poste- 
rior ends aro free ; the fillet? composmg the gills are rery loose; laUal palp* sub- 
triangular, transvcrsally elongated, short, truncate at the end, smooth extemallf, 
and nwre or leie ibttadly peotixtttely striated internally, narrowly united in front ; 
foot smaU, subcy'Jndricnl, sometimes a little flattened at the end, anteriorly grooved, 
and at the base with a gland, often secreting a bundle of thin, long byssal threads j 
addvetosuboeatml. anbeTll^diioal, short, but very strong. Tlie pedal muscle Is 
Tcrj' short; in those si>ecic8 which do not develop a byssus ifcis oonfioent with the 
upper muscular mass of the adductor ; in others which seorete a byssus it is elon- 
gated, and tho short ends aie atbehed to the ^ra at the upper post lior end of 
the .iddiict i.r. The rectmii is thin and rrry long, grown to the posterior side of the 
adductor, with the end produced into a free tube, reaching as fti «» the.tarmi. 
nation of the gills. 



m ORETACBOtrS PBLBOTPODA 

Tin Bhdls ne ovate or iDanded, mon or IiM equOatMal, eqainlTe or la- 

equivalre, with one valve attached, or with both free, the valves hein^ anricled at 
both sidei of the beal^ and the anterior ear of right valve generalljr provided with 
» abort IiyaMl dnw ■! Ks Imoo; Ugunent maiginalf oulllage iatenud. uraally 
flUing out a triangular -pit in the umtionil rfr:;ion ; adductor scar rounded. 

The number of fossil species belonging to the present Haoiily is ver j great i 
fhqr aiieady appear in the oldest Bedimentaiy depodta and oontinne up to the pre- 
sent time, thore 1>ciag over SHO n crnt: species knowa. Comparing uifli tins iho 
numerous fossil species in the diHerent formatiotts, it ia aem that those of the 
eretaeeoaaperMiwinoiotluHioqnaltDtt; dniiog tbe eoaene ftmaattoait iaeoii* 
spicuously less. On ttewlulcr, fbe fbnll apMka am much more mnnoKniB fhan iihe 
recent ones. 

1. AvSomkpe^gH, M'Ooy, 18BS, (Britldi VtSmot. loebs and toaak, p. 892). 

Sbell somfTvlnt incqnivnlvf, more or less inequilntoral, being often extended poste- 
riorly, with both Talvc3 moderately oonyex and broadly rounded; anterior ear flat- 
teofld. anulkr than fiw poaterior, and with a byaaal liauB at the liaae; posterior ear 

rarely projVfting bnyonrl fhe margin of tLc slioll, often with a shallow emarf;iuation ; 
ligament placed in a narrow foss along the hinge margin, and not in a median 
oartflage pit as in PeeiefL Tjrpe, A. coneatmt, M'Coy. firom upper palwowrio poets. 

Most of the species of this genus arc of a broadly rotinikd form, and the sur- 
lace is covered with very numerous radiating ribs, as in I'ecieui but the ligamentai 
teuKt afpoan to leaemUe that of many Ameulm mi Ptermett. Meek (Amorie. 
Joum., Sc. and Arts, XXXVTI, 1S61, p. 217), sriy^ that the structure of the abdlof 
Ameulopeolea is tabular, as in ^Si^JPsonsiDJs, and not prismatio, as in the Apiccltdm ; 
Init it nay Tw doobtea irhedier that ia anffloknt gronna fop exoloding the present 
genus from the family Avicuiu.Ki:. 

All the species of Avieidopectett as yet known are from palteozoic bods 

2. Pemopettm, Winobell. 1866, (mdk Woodirapd'a Man., Appendix, p. 65) 
Subeqmvalvn. inonnilatcml, i^ith snhcqual . .uh, surface almost smooth, hingc-line 
sfaca^ht, witk a central cartilage pit and a number of smaller pita on either side, 
Jminlshang m aiw aad igpth from the oeatro mrtmids. Tvpe. P. Ihiu^fonnu,, W., 
ftom carbomferous rooks. Tlie snocI« of this genus aro ^frnallv allied to 

which also has ^^ometimes a few obUqoe ridges on the internal sido nf 
thehiage-hBe^btttnotaooha regular «nies of pita and tatercles as described in 
Pernopecien. It is, howcror, donl.f ful (hat those pits ar« intended for the recep- 
tion of portions of the ligament, they rn-e probably simple interlocking tef th, but 
If they really were ligamttHU pha. the genua oogfat to be placed ia the 

3. Peclef,* Klein, 1753. Sbell suli orbicular, or somewhat higher than long, 
aqniralve, or very nearly so, cIoschI ; surlace geneially with mdiatiiig atrim or ribs; 

• Kloin mu llic 6r«t ittthor -who wed Uiawnd rtijaij.l__ .iiiiii i. n. . ... 
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cars unequal, fclie anterior being the larger, in the right valve provided with a deep 
bjual riinu ; hinge-Uaa atmigbt, ligament mttr^nal, linear, cartilage lodged ia o 
usually central and trinnsuLir pU, from the top of wliieh (iricn oneto ilUM libi 
radiate; muscular scar large, sub-centraL Type, P. caritu, LianA. 

Ibe mine Ptoiat Bhimld be leaerved ibr the epeaieB striotly represented by 
the above type. The sl-.rlh are i^nnerally somewh.it lii^her than long, the surface 
ia oorered with numerous scabrous, deuticuhited or scaly, radiating nbs and atciie, 
and ib» anterior ear of the ligbt niW^ i» genemlly aoueirhat aaeendiDg, the ean 
themselves bcin;; of motliTaff size in proportion to that rif ilie sliell itso'f, The 
typical Feeliues occur through all formations (rom the oldc&t upwards, and are most 
numerous at the piaiout timeu 

3 rt. C/;i«wy«, Bolten, 1798. P. bifroM, Lsrn , ■should he eotisiitf ro':! as the 
type of this sub-genus. It representa a group of Pecthus ^hich are generallj' 
•omewhat inequiTalve, «f & braadly rounded fona, ornamented with hugfih, trsnt* 
versally fitU'ly serrated or striated t-Klia^ing rib?, and with comparatively large, suli- 
e(j|oal ears. Among other typical forms of this sub-genus, I would quote P. opercu- 
laris. Lam., Uopardnt, Reere, toiarit and imoleru. Born, tqwmatvt, GmeL, Ae. ; 
hut 1 vroulfl oTclurk f',?/.7r!r,',vvf.v, whrrli is ^hitod to belong to this sub-genus, though 
it does not appear to differ from Fecten as restricted. H. and A. Adama also quote 
enMfiw, Linn£, irUehli a Pe^m, and vUnrn and aMoAw, whidi nwy better ha 
daascd with Psettdamimum. 

8 b, laro^ecieth Con., 1867, Clt^ropectcH,* Am. Joum. Conch., Ill, p. 6). 
Somewhat inequlTaWe, -with inoderately derateped unequal ears, Talves ornamented 
Ti itii --trong nodul'i-f* nrA striated ribs, near the umbones always soine'^bnt iiTC- 
golarly gibbose ; hiago with a few oblique teeth on each side of the ligamental 
fbsse. 'tfv^, P' nodonu, Linn. 

There are a few tertiary species from Amrrica wforrufl to this stib-trwus, 
and it is very likely alao that species like the cretaceous i'. aeptemplicatus, Nilss., 

-and a fetr oUien, belong to it. 

3 c. r,r","f,jf. ^Tarthil, 1773. ^d'7r'r/ifr!'''», Rflpp.). Shell generally some- 
what higher than long, equilateral, sub-cquivalve, with moderately numerous, 
atrong ndiatlng tU». nnall. snh-equal ean, more or leaa diitmcay toothed on fte 
intemnl biiin -uiarii;!!!. Typr', /». /.I'lW, Linn. 

a d. Camptonectea, Agassi?, ISCi, (teste Meek in Cheek-list, cret. and jur. 
inyerteb. fa»., N. America, p. 28, (Ko. Wl); Smith. Misc. C 11 , No 177; =m„r. 
w'op, rh ,i, C<m.. 1867, Am. Joum. Conch.. I1T. p. 1101. Valves sub-equal, mwl.T- 
ately flattened, ovate or sub-ovate, with well developed, or rather small, ura qual 
eme. the antetiar of the light valTe with a hynal rinn% surface marked with 
fine mdiating, onmd, striBe, Bcpomted hj prntetated grao?es. 1^ P. ieiu. 



• Conr.d. loo. cit.. <iU.:iu««e the »eSjiili« of hi« Zyrojwta to PMim> KWb, «UA. It aVVi 
i<alli„m. Kloin 1,« n» g««. »f tfart HUB*, to -b.t U call. ■P'*«»."^*|"t*^'*'J**j!*^ 

floaaultrad M jjniMRe bjr Klein. e ' 

O V 
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Sow. Forms belonging to this sub-genus only ooeui in fhs SMMsoio ttnta. Xha 
two valves often are unequally strongly striated. 

3 e. Pieudamtmum, Klein, 17fi3. Shell usually fan-shaped, thin, sub-equi* 
valve, valves smooth or finely xadiately striated and plioated; ears of modente 
size, sub-equal or unequal, vifll aftldght hinge-line; bysad, abras of udeiiOK ttm 
■BUtU; type, Fecten exotieut, Chem. f Pteudamutium-Peclea Imu, iStc., of Elaui)< 
Tbh shonld he retained only for species of the above t|^c^ like 2*. conteui, Btrw^ 
hgtHnua, Puli, tlgrinua, Miill., natam, Phil., &o., whieb m efaxdy tSSsA to 
Amutium, differing from it by having the valves perfectly closed. 

8/. Stfttcj/elotuma has been pmpoud hj Meek (186^ Smith. Misc. Coll., 
No. 177, p. 31), fbr a antaU spedn formedydeaonbed m Peoim rigUIa, Ilall and 
Ueek (= J. Sallii. Gabb, Am. PhU. Soc., VIII, p. 214). The valves are neariy 
equal, ovately lub-orbiouiar, rather compiesaed, closed, smooth, or oamoantckaUr 
itsuted,aiidirttbiiiieqiutlean. Ttiereappeantobeiio eaNiitmldilfeTCinaelieiweeii 
that species and Pieodaimisiurii a« restricted, except that the shell is somewhat 
hig^ than kmg or wide, while the species of ^tettdaauuttm usually are wider 
fliHL Ugli. A great tramber of cietaeeoiu speoiea diflfar in tiiat respeot from 
Pttndtmusium, and the name can, therefore, be appropriately reserved for them. 

4. Amtitkm, Klola, 1758, fPleurmectia, Swains., 1840). Shell «ob< 
orfaiciikr, aabeqwralve, rather thin and gaping in fiNtnt and beldnd; snifliAe of 
valves Hmooili or indistincny radiatcly striated ; ears of proportionate size, sub- 
equal, with a slightly angular hinge-line^ the upper edges of the ears a little 
atoending, the antariar ear of the right valve often with a Tery small byesal abras ; 
liinge-lin* I ' rally with fJi>o or l«n radiating rihs from the centre, •>u|ior>,eded by 
the linear ligament} cartilage pit of moderate size, triongukr, central. lype^, Am. 
pImroMefet, Una. 

The two valves of Jmnshtm are often differently coloured, and 0(-«i9ionally 
one of them shows fine radiating ribs, while the other is perfectly smooth. Thfa 
eharaoter appeaza to have leen ncdy notieed ' fai foaail abeUsi, and tlieroftwe the 
two valves are occasionally found drseriled under two different names. Sjieeies 
of the genus are not numerous in the present seasi there are a few recorded ttom 
teitiacy strata, andftlaieer nimiber of similar femns ia knom from meKMnio beda: 
but it is often difTleult to determino whctlier they hrhmg to this genus. Many 
^eeies appear to have the valves dosed, and these must, therefor^ be leCerxed 
to the anb^^enllla Fm O tm uii m or agnqfOomm. 

6. Voh, Klein, 1753. fjanira, Schum., 1817, Xeillwa, Drouet, 1821). 
Shell suborbicular, inequivalve, closed, tadiately ribbed, right valve convex, left 
Hattsned or ooiMan^ and cAea. oomewbat analler ; eats lather kurg«, auVeqnal, the 
anterior of the right valve generally with a conspicuous hys.-ial sinus; Linije-line 
straight or nearly so, often slightly thickened at the margin, and with a few 
ribs radiating from the ocntie ; oaiffiaga pit triaogolar, ctdsai, deep. Ijpe, Votm 
Jacohro, Linn., fxova. European seas. The qpedea whieh Klein flgurea ae 
" Indtca," &c., is probably F. Siaeiui»,So\t. . 
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Fossil specks firai appe&r in the lowest of cretaceous deposits, and some of 
flwm htm ft rtry grwt, tSmoak genenl, geogntpbloal didrifaotioa in the higher 
strata of this formation. During the upper tertiary and the iMOUt epoahj the 
•p«cies attain a larger size than any other I?sGTisii>4t. 

& SemipteUtt, Adam* and Seeve, 1840, (Fftc. SEooL doe., p. 1S8, BeeTe. 

Tconien, vol. VI). Shell somew-hnt iriTgiilarly orl;;<Mil!ir, iiiequivalvo, v:ilvi;;i vriy 
thin, hyaline ; posterior ears not well developed, anterior better defined, flattened, 
that id tlie right vahe ififh a vary deep byaial ainni, whkb has the loiror edge 
dcnticnkte ; hin2;p-lme almost straight, with a thia mai^inol ligament, internally 
edentulous, and with a small subcentral marginal cartilage pit ; right (or usually 
oaUed loww) tbItc flatter than the kit eme, wUdh b nom or len eenrex. 
TTi-m. Torhtm'yiuis, Ac!, and R., from the Sooloo Archipckpo, i^i ihp onlv rpccnt 
species known. It appears to adhere temporarily by the right flattened valve to 
8uh>m«tine ot^eotii ; ita thin hyaline Btnictme ia Toy ehameteristio!, and so ia 
also the small marginal cartilage pit. 

I beUeve that several of the fossil mesosoio species dcscrihed under the name 
BkuiUe*, hut dfa ti n g niehed fram ^ypieal farma oiC thia geana hy • gieator iaequalify 
rf tiki valves and thin structure, are referable to Hemipeclen, and thi' snmf may 
be the case with some of the jurassiQ Flacut»epu8 ; but the materials upon which 
partiettlaily the' hitter genua Itat been jfonnded aie in many mpeata ao insnffl* 
cient that it is ta^MOuilf diffionU to fnttitnte a proper compariaoo of fheae abeUa 
yritkAaomkh 

7. .BAMittM. DeAr., IBSl. Valves more or leaaao]fd,iaffiate^iIbfaedezter. 

rially and often folintoil, rii^ht valvn parti.-illy attached, often slightly larger and 
irregular; area between the hinge and the beaks more or less developed, striated^ 
traversed by a oentral cartilage groore, somewhat extending internally ; hinge eden- 
tulivas ; hinE:c-lino tmoqually eared on both sides, the right valve iritli ,i liy«sal 
as in Tecten; muscular soar sub-central, large; type, R. Cortem, Def, a tertiary 
fossil apecka. This genua is represented from the oldest Bedimentary deposits thrangh 
all till.-' periods, bui only about four recent species are knom; ItappeozB tohnvohnd 
it« greatest development duiiog the mcsozoic epoch. 

The ehsmcieir of the ahdl aferang^y leodla tiiat of Ptoteih diffiaing ftou it 
liy ihc: si's.sile habitat at certain st.riQ;os of a^^r, and !iy the peculiar development of 
the hinge area in. the left valve. From Terquemia it differs by the lateral cars and 
the byasal ainoa. It i^pean to have preceded iS|!poM4rlm in gedogieal history, and 
forms an intermediate Itiik hf:f:wern this genus and P/'cicn or Otirea, while Ter- 
qumia oonneota in a similar manner PUcalula and Oslrea. The thin, almost 
l^nliDc^ foaril apeciM of .BliMtf M may. w 

List or cewackops spscibs or PECTtxiDS, 
Pictel and Campicbe (Pal. Sai«»e, V" eer., 4« part., p. 177 ttssq.), «tsil Os spsciss of tliis 
fcmUy under tiiree generic nttmea : Pe ' .., ■/!...• •■ ' v . J BUai/^n. In iU sutaatomt list 
I it>«» note tbs ■iii>-genMia names ia parentbesu, and make a few additioiM. 
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: 1.0 -Pfcu. A,ncrm d'Orb., r= Piotrt), Jfiw*«i«w». d Ort. 

8.15 -F. ff»»«Mri, DMh., P. lM.e.>l<,h.. Ra=mcr (0«'-. P'- 1*. 2';'- 

' P .M^'acia..,, a-Orb., P. ?• «d Cmp., d'Orb, Ur^, Pj«d 

C P VrnoJ,U, Lor.. P. L>HJer».e»h. Lor, A A'Cb, A M«M«it. 

* • dio,!, ^= ot/<y«,«. Forbes, = .«/e«<r/«^».. Lcym.. = apfic.U. V. und Boux) ; Lof. 

d'Orl.., fpMMH,, Math, non NiUson), P. [Qmplt^ti^ UrilanitM, Sfcarp*. 

2.1.27.— P. [ :^ SfnrfL-tuucMiq Crfppioi, V. and Bi-t.. '. , T. 'iptir»tu, d'Orb, /'jafvlMcAH', 
d'OrU, turn MUMter), P. /Amirr/, Coq., P. Afo,el/r>^,>,, C.Ki., P. Coq. 

P-lW^Wtd'Orb, P. «<i«A'"«ii«'*i d'Orb., P. {CM-ayi] SMani, V. .m '. Roux, 
/>. S„jv.,«/;, p.' »n4 Rout, P. I(ir^rd,':««t. C«tt, p. [/^gwiwo-*] i><tnM, d'Orb, P. Tr**-, 
, .,..«M«t / iff/;, r. mid Camp., P. [5?iior''«'«<»«l ewMwiwii, Sow., J". [OMm<|«] LanL,;, 

i p. f ' PutniiamHtittMj ),yffm<TK', Buv. 

.[ 31M1* P.empoaifHt, ifil/eri i:\ SliffcM'iri.:«i';i, Sovr. ^ 

^ j p. a«l!e«. Sow., i*atanblo» in sluipc and in the form of the ea» ^munw, but tht 

' , yH.i ;«j; ritia are of atacdv tli« HUB ehwMter ib mually MOt to (Mm/t. 

i ; 43._f. iriflktUMM, MMt. Tli6 toeriptiim da« not tmt«^ t u i mq i td L wiA tte «eM«{ 

I '1 the hvtat tegnmalm » bi|«ft<* *dl, mn memUiiv tli» flat -»«I»*f a rW« «li«i> iBirfliiiie 

' i I el«'. 

• ;! 44.50.— p. o4/t'./Ki'«, Sow.,P. [0?.wj*] <r.i<M/i«,:xth, d'Orb., P. ■ T.am., C= Bnmg. 

I ;[ . ,u,rli, d'Orb.), P. ri«»s<aui, Lam, p. GaUknnei, d'Orb., P. [il^^f/odcwal .V^ptejii, d'Orb, 

! :l p. [SfHeydodeaa'] Ci/ypW, i'Orh. 

. ;l r,l.fiD.— P. [Camptoxfeta] SotomajtiiJiii, d'Orb., P. Pflifyi, tuMepretnis et fM^wCmMa^, 

' ,l^\roh., P. tJ'i^f'Ju, Nils. tnoniii'^Jaajmdd'Otbigny, r/</« 

, Maib., P. [J^a^BfaMMM] AymwiMiM, Uatb,, i». BtjMlkMk, P. M*miUia»iu ^ M/^Mm, 

d'Orb. 

< ei-TO,— P.J8s«ra/fa»,d'0rb,P.i!»«<*««l^,l>efr,/^"i^^ non = P. ZW«»<rt, 

Alth^, P. ShnM/iahim, ( = eoNcnfricvs, "Woodw.), OimpaaieBtit, and <#»fMMA°Mlw, d'Orb,, 
i'. uiftliopli<^?(«ii, Stfihyi «t Tti-nrrmn , Co(|., P. MalrMrw», d'Orb,, P. P«Al4«««i, LeyU. 
' 71-80.— P. [^yJwitWxMi] Nihfoni, Goldf., P. [af-wj?*] bujardhi, RoMn., P. [Pallima «eu 

J : Citom^i] 4»«/&f, Sow, P. »i<M&«* Mant., P. [ 5ir".7<-'»«f ««] /<?ii>, Nils., P. [%«3«efoa«»Mi3 

iiwiii«niaaiiiMi, Nitaa., J». [Ptna hm M b m^ ^mOam, Uoldf., [ P«:»f/.3M»«/>M» ] uOttnamuU, 
d'Orb, P> [/%MgieAMM«i>l ?r(7r>, Hf.n«>!, P. [O/Wju/mfci'f'l mcmMm^tmAv, Zitt. 

81-09.— P. [Pi«»(l«»*ji(,wj /«4ji,«,>, Alth,(n<mP. /iMjffw.Mttnttea Bchlotheiaii iKt«f^« 

J. 7 . upud Goldfnss); P. [P«i?i,/a«jm"ii« scu .Iium;km] /iWrci /Xu*, rodindatiu, JnyUri et l<i/«t, 
llagciiow, P. [Cdw/ifo.ifffw] ™rrii/K*, Gein. ' JituriaitM, Reuaa), [C.jw/i.] eoncenlrke-pMtr:- 
Mm ti jranttli/fi; Reusa, P. spalu/et/ormit, Reu«», P. [Ciiw/j.] /ramfiihir, Zittel. 

OMOO.— P. eomautt Bom., P. nerfoliM, NiUa., P. kifidut, Ooldf, P. «cMimM<M, Oeio,t 
P. [Olbaft] <giiaBsA/'4 Ooia., P. ( /GMm9»1 if<|*r«HW, Uasat., P. pakMht, Nilaa. /"lailb 



o Alfwa Id WiaimmUMmiljr ribbed tb«arr«<»*iw of D^frncrc; ib u nut pr«tubli>thalMiaMi 

X Oaiaiti tad Pi«M gpauitr M tlnat«r'* P. elaMxnwbtfcr m ffMij' ickntictl mtk tUi fom, but Boaqa*! 
^pplM ite fiMBwa* iWacV (FuHtt aaA tea «r IMaust BUriaf** Ikdm «aa H«lNba4 Ok 
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tpmihtiw, Zitt., P. Ku7<(li«w,tMils*.,iiM0«Ur.,iMeB«w.i Wp.nAiMAv.iii.481). 

IDl-lin.— /<. FoKjaai, t,vln», fngeMlntilnt ckutriMtHf, Go\dl'., P. Jtfuati, A'Ot\>., ( — Mi- 
apiid Rcii55), jP. i>nf^i-<ixxl,ifK», Miiiis^t., P. \Ci!'i)«yi\ iiTialo-jianetatut et miillkf^liitut, H\U*., 
(noil iVrw Itceve), P. sitiKiiutii-t, Nllss., P. AfunsUr. 

nUlSO.— P. nUmurkaiHS, d'Orb., P. wmr/rfiw/M, Goldf.,^. [/ aUamfl} ««ti»mlnl, Goldfc, 

nxjiVw] innljMatiiu, Altb,§ i*. [OUniyf] aeait^ktbuJIi Altb, P. AntiMjctef, KMfMMMArte* 

i-t iiiJii'XHs, Ila^cSOV. 

121.130. — P. ilftalhiiaint, l,emki2fji, rurinlitn, /rhtilcHi ct H'fitiii, Hagtilmw, [.Sjr«r^- 

cAMWiia] M^^tHMiM, Farris, P. Zc'utueri, Alth, P. Siaeiei, Fttvr«t i*. m^eixxv*, Favre, i'. 
nebwi^ FftTr«t (for tlw hat aamad fira speoieB mVc F»vn la Di miijit . d* fm. dc Lombiav, 

1S1. — P. OaUeianm, Farro, (ibidem p. 

13: /' iii^'Mfj'/, Tato, liom uppv entacMm luck* gf Inland (Quart. Jonra. OadJ. S«c.» 

Loud., 1865, xxi, \>. 13!)). 

l$a.— P. irUxmtalM, Muller, Suppl. Pftief. Aihener Kreidof., 1859, ]>. 8. 

IMr-lU.— JP. [/ P«NnfoMM<<rm] «e«<iWM and P. utirMs^iM ( oon trfm Gmd. Me Daalk) aie 
desoriW by EteWald from bis ao-callad N««eimiiaa {?immm) bed* at Kbonncbinni, mat 
Moscou, (Lflh. rfiss., xiw livr., 1SC7, jip. 435 and 410). 

liW-137. P. \C:tilua^s] M^riflivualii and dmotia, Eicbvr., ^i^ji^, |>i>. -llS inul itti) ; Uic foiiuet 

U iqwrtad from uucirtaiu gLnuoouitic beds m the Crinta, and Uw hUar fram n crtlaeeoaa mari 
near PiwlogTado in fbo Guvt. KkaUrilMMllaw. 

j35._y» [rt/^wj'*] rarhjiium, Ktun, (Babm. Kiadaf, |it ii, p. W> pL M, llj. 15j) it coaeU 
«3crt'd bv O ii m hel to b« a Bpenea diataaet fmn JfiiftnUid, Hmmtt (AUiaBdl«mr> Akod. Uiindien, 

ISGH, X, p. blii). 

liMil. P. Ihivattti, Tetioaifextit and iiKmiiJn*, Coq., (Pul6<)nt, Prov. CouEl., p. ilS,) from 

AJgicn; aU ■FP**' to bek»o£^ to tbc sub-g«uua Chlami/». 

Bnilr (Q"««t. Jonm. GeoL Soc, Land., xi, p. i»ti«d from SoatU Afriea a specw* «Jii«l 
1» NiUaon'a B. [aw^RMto] virf«i»t. 

142-161.— P. [/PKwifeaiaWsBl Coiu, P. [a>«»te»«'«]l .»»r/i«j«fc^^ 

f™<k'W.T, Mort., (u^n f«*.viV«/j, cnwc Ui>. ajmd Pi. l f t Campiclic), P. .Vimulppiiuu, 
Con., P. .M. and H»yd., P. (co.iM^i, U^.>U, P. [C^tOK^ki} /ej:mu»,** atbh, 

P. [fflfttnyf] Morton, S^MiycloMeiHa riyUi, H. .lud M. e» Con., ^w* Meek a 

Chaok-lirt efot. fiMl.^ Smith*, Um. CoU., No. 177, p. 7). 

P. [P«fiid;raii*MM] JiriAwMi,Ooldr., (huid XfUmi apod MaekJ Me««W fiwai Teiaa 
bf Bomtr. 

U.„=u,.iL. ui,h . ^o ho M...1.:h, >u.n,..r'. >^rfat a^ OoMr..-ln* fa.<^'.<f'r. f^,"! 

♦ B„,,u.nM...t,ii.MhL,,,.vu. y cf D.-rr.. (n* f .ad ««• rf >« «tari«« . 
IMcm vun XiJfrluiiO, II '" Jn ll. ■ ajJI-«i Ma. 

J F.v,.. M„ll. ro„, A. L. .nl,cn<. im p. 1.01. ? K.rr., ibidnu. p. !«. J raT»»ibtaa,M» . 
% g«, Coorad in A,„. Juun,. C. h.. rJ vi, f. 76- _ ^ to Jiftr ft*. P. MTialMk Orfalt* 



*» Unginal^ ikntrilxxt bj Homer •* i'. rir^li^ i »l •W" *• 

(Me (. 43^. g 
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Gabb, «• ftom CyB*nri» CUif, *ol i, W- tW tiwi Ml). 

iW-lMr— P. J&»<»"««'M»»»«"*^^""*'''* 'x/'rrailiafKn, 0 obi), jWot, vol. ii, rp- 11>8 and 190. 

15S-1B0.— P. rfs/i(wi« ft o«>-«/i«. Con., (Lynch't £x(>«4. tp Paiwtv p. m). Th* fbiioer w 
tonsidcri'd by Fra»« (Wiirtembcrg. Jubrosh., wHi, \Wf, p. ««,) UaMai with P. SamnO, tmA 

die latter, he i - Me. Lf, i ; t r ^;ime species which Cn mil describcii as AvkaU SmtriltUU, 
Tbe foilDWUig s^ieeics occur in tlie SoutJi Itniisu titUccoiw deposits ; — 

I'W-Mfc—iP. A^««l<«#w, W«/oiWc», Maeiel/cxiu, Arcoieutit, P. [C<&wy<] atpentimiii, 
P. lCamjil/»t«etm] tmalit (Gciu.), P. [i'wwftwMwiiwO SieaioH, OMuhmu, Jamiim 

*«kaU{l»m, (Nil6B.), nut tf«»i6». Of tlwM *»« am oT iMiy gcwnl gwignpliial 

distribution, K i, q fr m Eunpe and vuaif rtlwr wmitdaa} the otWa appear to Iw pecailiac te tbe 

Indian crotaccous dtixjsiti 

To/a (tuU CataLfgue d«* /mini, in Piotet't M. Sniwa, V-» «r., 4P» part, p. Ml). 

170-177.— Tcfrt ralausieutis, Ticl. ct Camp., T. a/afu, Rcem., j\"fOC»«iif««i>, d'Orb., 
iaywianit. Matb., mrgtti*, Pict and Caaip., Ji'i^erkim, d'Orh., Morrui, Pict. et Bcncv., 
i4ltoMM,d'0rK 

173-192.— r. qaadrii^laU, Sow., qniuquecoiiaia, 8oir. Caee p. 437), i««riB«*»«M, d'Orl>.j 
litrit, Drouet (see p. ^'S] , phyttef>Ui , Lamck., ityitwMtoia, Lamok., JiiataU, A'Ot^K, bafieamda, 
d'Orb, cowtto, d'Orb., disilolit, d'Orb., fto/jWw, MuB»t,*4lM»l>,d*0Tb. (aaBp.488), Oww**- 
meimt, d'Orb., Htpamea, d'Orb., inco«tlaat, Sharpe. 

IM-ftOSi^r. ftjfitata, Sohiotfa. f = I'. Paujati, Pict. and Camp., = qviulricMtala apud 
d'Orbigny), DittemjM, d'Ofk, 2V««/fi, d'Orb., utanjpiUim, d'Orb^ dttmttHata, d'Orb., 
,inaim<Aiat,i* Goldf., tuMnatetoaata, d'Orb., KMKrtmmt, d'Orb., ptMiet, d'Orb., JWudmi. 
Dubois, Morhui, d'Orb. 

204, — f, J)rt*lm, Dreteber, ^in Zeitscb. d. deutcch. tiotieUscb., xv, ItiCd, p. JiH,) from 
■hmt LBmbaqr (SOeih]. 

20.5-200. — Tola Dslrvjei and /rieoa/iita are described by Coquaud from Algiers (Gcol. ct 
PaleoDt. ProT. CoDKtaotiuc^ p. il9) j tbe laat i» «OD«ideKd by Zittel to be identical wilb grjuiAeeaiir 

MI'lll^F. ib tp i u t$ t 0t Rena., aenAaitefw, Con., fiiinjiHMrja, Conr., tawaai, Baaa., and 
WrigUH, Sbaiii.,.aM parwHar to ISfrnXk Aiiwrif , and bendM ihne V. Mortoui and q miHn iMt an 

recorded {see Meek m CheekJut mat in*. Ibei., Smitb«. Mtae. CoU., Nu. 177, p. 7). 
212.— r. grani/icofla, Gabb, Pal. Calif., II, p. 200. 

2ia.— r. alata. Much, (Mrif. rcc. p. A. v. Unnbotdt, tt«.,p.dj is fitom tha plateaa of Quito. 
21 1.— r. D«frfmg\, d'Orb., (Voy. Am. MMd-MCmi., p.lW, pl.Edi, figK t— 9), from CUK. 
%\^j—Y. Sfpiaem, Con., (Lynch's Eipcd., p. 230,) from PaWtine. 

Li Sradi Lldim only two specie* occur, T. qiiiii^ti^tfalu, in very greut variety, and P. IcuU 
f^tamA qmi d'Orbigny) j hcKk an kwm from Emopo. 

BimtUt* (Bee Piotet'n Pal. Saitse, V* eer., part., p. 234). 

I have already abwrved tbat CO niml Bring H, Corietii as tbe typv of the geiiu», it appear* 
p, V:,i.ir U,at several of tho wtjT inaqpdvaiva {bHil ERHtutt* wMi a thin aMI win fcan to be tnna. 

lerrcd W ilemijitrffx. 

216-221.—//. Leymrni, Beak., AmmM, Coq., {Ttyoacaiw, P. and Caap., SOtMiim, P. and 
C., McjfMtm, Fiet., AsriaM, P. md Btrax, SMeri, P. and S., Di^ftdM, D«ak., and /««wteat, 

Gll<T. 

Ut.— Zr. .din ANwwit i« (be aniy opeein oeannnf in Seadww Indk. 

• ^arre la Dnoipt M«U. hm. da iBabeg, laes, IS9. 
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PECTEN, Kleiit, 1753, (soc p. 131>. 
1. Pecieh JtiuaAvamssa, Stoliczka, Pi. XXXil, Fig. l, & PL XL, Fig. 6. 

ISIC. pKicn oUiqunt, Sow., apud Forl.c», ThMM^^M. LlBl. IM — UB Mm tvvtrky. 

P. toia osa/«, ptttdidum obliqua, inaquk'-'hi, rah<< shili^fm r^ont-erio);', ros'ls 
radMiUibm /ortioribua et fl-3J ienuioriim iiUerjitmtu), equamose tuberculatia, ontaia, 
valea dextraflaMUKitbh rtOi^m mO-aquaUter deim mifote et tmiee»hiee tqmmm 

Tim species is closely allied to the Em-opeoa F«ci. obli^ma, irith vbioh it wu 
cofDflidend identical by Forbes, but it diflbn ia tbe oburuter of the ribs. On tbe 

l< n v:ilve, ivjiirli is s.jmewliat morr i iinvex than U.r, ri'^Uf, there arc 1-3 thinner 
ribs between each two stronger ones, hut tliejr do not diiTer so much in stcengtli as 
in 0N6}iNW. On the xlgbtTalve the diflerenoe in tbe stiensrCh of the radiBting rite 
is Btill less marlcf'd, and tin- eoncontric lamellar stricri, or slinq) ribs, are doser 
together than on the left one, The cast has onlj slight iodicatious of the ribs. 

In Forbee' original specimen (pi. xl, fig. fi,) tbe eoncentric atri» b*Te become 
obsolete betmen fiie radiating libs, and are indkated only by small scaly tnberdes 
on them. 

LoMli^.—BuA of Anapaudy, in a bKnnnsh sandstone. 
jnrMMfjm.— Triehinopoly group. 

2. Fbctbh nisVLOsmis, SMietka, PL XXXI, Fig. 20, EL XXXII, P^gt. 2—8, and 

I'l. XLII, Fig. 6. 

JPeeL tetta obii^ tub-orbioulari, postioe ktieralUer teMtm dilalaia, aquiealeit 

COittdU l-ceeigaiis, sHh-undtiMk, in speciminibm ji'uhirilm aqualibus, di'pi esih'sailis, 
tt^iduiantibuit w odHili* aUerk tmMoribm interposilk, m declieUate ^oetim /ere 
omimo oiaslMw; tmrieutk tttb-mqvatibm, poetiea vatde obHqua, miihn tmtcatttt 
in mitia deatra ad bamit i>iti>ni<da. 

This is a very charncteristic oblique species, in jfeueral form somewhat reseoio 
bling a Modulo, having the posterior side sensibly expanded. In young specimens 
tbe ribs amefoid&tant, smooth, dcpresM;d, and of equal strength; in older ones thoy 
elternntc with thinner ribs, bfai- lilirays slightly undulating, and on the posterior 
declivity generally obsolete. As a rule, the ribs are equally well marked on both 
valves; but in some speetmens thegr ore a little less develoivcd on tbe left, and when 
on this um- the oiiU-v IfiTer is not well preserved, they occasionally become hanMy 
traceable tsec fig. 3 on pi. xxxii). The species is closely allied to tbe European 
P. MMfofafw, apvd 6oIdf:,bBt appMnotly eomon hi.t m lo obUque, not so wide, 
and with moi r distinct radiating striation. 1 can hardly bcUeve that Goldfuss' 
species can be the same as that desaibcd by Nilsson in 1827 under the same 
name; the flgnree of both aieoiitiielydiibrent. 

Zo.v.^Y V*.— South-west of MuUoor, west ami south-east of Anialoor, near 
Kaa-apaudy and near Vcraghoor, iu whitish or reddisii saudstmiO. 

JbraiatfMt^Arrialoov group. 



CBETACEOUS PELECVPODA 

S, Pecten VanACFBttiaww. I*' ^"^^ IV PI- XLII, 

rigs. 7-6. 

Peet. tetia mb-m*k«biri teu oriteHhito 0Mrto» tequ^lei, «rf»»» teiOe eotivejrhw- 
euli», co»tiilis el ulriia rodlauHhiis, tennibm, coHfertis.-'huh, .tfjiiamose spiiniIo«is,onia(i«, 
t» vttlvo dcxtra /i-eqweiUioribm quam m aumlt-a ; miricul'm aub-tcqmlibm, radiuttiii. 

A verf densely mdiatdy castalated. satMnbionlaT ipedn. the ribs being un- 
equal, often Buli-divitl, .1 nnd povcred with vtiiy numrrn-.i?, fine, spinulose scales ; they 
ore gemendly on the right valTe more nonierous and oH«n also thinner than ou the 
)«ft onej the conoentrie vtrito are only rtentain distaneas Bomewhat better marlnd. 

Xoc«i«Vie«.— Oi f i\ Turavoj-, Moravifttoaar, in brovniali earthy limestone. 

I\ai'm«lM»i. — Ootatoor group. 

4. Fecibn Aeootessis, Slolictkti, PI. XXXI, Figs. 18—19. 
P/t' festa or'iio-orl/iciiloht, tintice poiihthimd'duhita, iPqiiiealti, valfM C0$(Hti4 
rmiHiiitibm cfaasulia, mmplicibm, iiilenJiim minovihua indistinelit alfonNMA'faW* li 
eweetiifiet Hriia aaitit, eoitfertia, in cosiidia m/uttmnlosia, ormtat oiirhirikMtkh 

pmd'r !•-■,:! mfj'y!'>ii>', riidiutim CoatelUntit, poaticin minorihiis, ohliqtii*. 

This differs from the previous species by ito oompikrfttiveljr much sti-onger 
costulation and slightly more oblique sliapc. 

Z(x?rr/i7r/.— Stripermattir, in a ferroginoiu atn^iitmvaiaa suidstone> 
fbrnta'tOM. — Arrioloor gioiip. 

' ft. IfeciBH [Cit&A»r«] ABFcnri'iNvs, Shliczka, PI. XXXI, F]g«. lO.—!!, 

PI. XLIV, rig. 5. 

Peoten katatub-oHileularit tsquilaieralit mlvia modice el fere aquulUcr paululum 
eoKBOchueuU*, rvdioHm 11-15 eoate^, eottU iaiu, mileia profimdk angnttktimk tepa- 

rtdis, itiedio niuj-iine elecalis, tiihfrcidia 6<piamosia aid siibspinosia ori:"f '->, h: ntitique 
deelieUttte 3-4- coatuiati*, coattdia imqmltbua, confertiatime aqmmuloaia, cotiula jprima 
ad critttm medumatti rita temnarimtt, teetmda firikm, terUa tand ami ofiioleto, 
quorla, sen i. fn,". for/iaaimit ; intricitlia aitb'(eqiialilmt,inoaeit,radiBti»eoiiubltk, 
i^tiiWdlia, n>dic<i ailccB dexirtc <id bmsin eninrffivnf't. 

'this species may be said to represent the couimon Europiiau Pecteu aaper 
in Indift; itisvevy elotely allied to it, but the lateral ribs on the slope of eaoh large 
rib riif ? jiacwlmt different. In asper the one next to the median tuberculated 
crest is the strongest, or it is separated from it by only a very thin rib ; in U4tpe- 
rtMam the last rib a^oialng the mediBin fteow la tbe Btrangest. The acalea an 
4Hi tlia aeoondai; riba of the Indian ^eies vei; thin, and numenmdy eriapnte. 

• b<bei»CKIIM*flMl«4iittliarikittl!«lil«]c !•»> utranvly maikMi thry ilxiuld Iw tUnaw ani Mon lIKtllali 

iMrdimetar i* ilMm ]■ dw HdHgti irlnr (%. u lit at a x^vma oi' veil i>i*i«nwd aiofice. 
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Sbnflar dMbfencea also apply in » Mmpadaan iriUi otiuar allied tpKiet, u for 

in^tniK-e, p. Bi'jardini, "Smbcl, rofiip&MM^ Seuaa, and ana or two otlMndea- 
cribed by (ioldfuss. 

The oniaBieiitBiion of atpen^tmu b, however, vstj vazbUa on aooonnt of fhe 
aealea beLni? easily liroken off. Tlie rnotlinii tnl^r-rcli-s are often worn nw-'iV, 

and the latei-al ribs become more or less mdUtiact, except tkc tno lowest (cump. 
fi». 10 on pL xzzi), whioh am aeated in tiio ewrftgr totmen the ziba. 

Lorcmifs. — Near Knudoor. in a white oODjfloiMmttio laadatono, nod Mil Cholia- 
nadapoomm, in a whitish sol't limestone. 
IbrmaHm. — ^Anioloov group. 

It deserros in he iiDiicil fliat in tlio not:\t::i'ri' limfstunc m' Cooticaud there 
occurs another still larger species, probably bclougiug to Utc sub-geaus Ohlamtft. 
It is apporentty a little higher than F«ete» depreum, Manat, (Gh>ldfaaa, Fetnef^ 
Germ., pt. ii, p. '?>, pi. 02, fig. 4). Thfi lilis nic lir oal, farinatc ia the middle, 
with a lew radiating stiise at the sides, and ouc more distinct iu the groove aopar^ 
atmg eaeh two large rihe. Vone oi the specimeM ave^ however, auffioieiitly perfect 
to define tiie exact tann of thb intereatiag apeeiea. 

6. Fbcibw [CUHmKSCraa] ciniTATini, flWatlir, PI. ZXXI» Elga. IB— 16. 

FL ZLI, Piga. 4—6. 
im. r JMiM «iMMai« s**.. q^^mtiMi. nMC bum, i>.fla,pi]i.||tiikiMiUHi8> awkj. 

Vm. . CMPwAH, Gclaita XlMltaf**.. » Uk il. a S» tSf It IBI8L {jtna niM ipt. p. 1801 

IBtf. » lAyirflw, H{ii«.,iirdi A'OrbifB;. JM. fan*. tar. HI, p. aOBk pL 4Si, Igi. 7.10^ mm 

«Af«OM, HilMOB. 

IBM. . vjjyiOw, HlUt, tfi 7srb*a, ^Qsn, Qnl a«c Itmiu, IK pL ir. If- 

IM. , arauttm, * t^ttukabit tigtA Bmi*^ Bdu. XMlrf. pknt pp. tf inl Ift pLim 

E|,>«. 6 and 7. 

ISga » (otrir^dif, d'Orliiguy, Prod., U, p. 

IBM. K vityaiu,. Nil.... «pud Zitt«l OeahMk. Aait, Wiia, nr, pL 1^ fi. IDA pi. %. <> 9"^ 

P. [ Camp.] tetUi (nA-orHenittre ovata, prope apkiem tmdm mfftutaUh fub-tiqmi. 

rtalvi, ralca sinistra paululum conaexior/', itfraqise r,!ilh<!b>i co iprlisniim strUitO' 
costellaia, eaUeiii* dqtretaiet i» oaka dexlra tetmioribm qtum in giimlra, excureatia, 
piurime dkhoUmU, Uneia imprem* nutUo anffvttioribM, ptmotatit, uprntk, et 
fmremM/j eoncefitricia tniuutis tw^crsw-i'/.'- ; <in,'iei'!i>: rnd'ntthn >i'riati6 out costelMit, 
incequaiibutt pottioa omore, oblique trmcata, aniica majore, in val. dextra ad Itawt 
profaaie intktuata. 

The right -valreia in thia apeelee alwaja aomewbat flatter, and tho radintin^; stria} 
are, as a rule, finer on it than on the left valve ; the cars nrp marked with oblique 
traiisversc strite, which become on the anterior ear of the right valve mostly obsolete, 
iwing replaced by ooncentrio anmaie atlto. Zittol pnhMshed a few years ago a 
Ion" aecoiuit nf I'lif synonymy of Pecten virffa/ft, Nilssnn. hut \m dtscrlinlnntion 
of the various forms does not seem to be always correct. I shall briefly notice the 
hiatnty of the preaeat apecka and ol o^iyatea. 
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Kilsson appears to h&n been the flu* to digt ingqiah trro apedw of Tery nmilar, 

nmndly OT»te, sliape ; the oue with numerous arcuate stria? or riljs, and the other 
with a much smaller number of very similar rilw ; the former* be identified witb 
Sowerby's P. arcualut, (which is a juraasic species), and the latter hd named 
P. virgatua. 

Omitting some doubtful references of Tariaiuatttbon to NiUson's supposed 
arcualtts, we find the species again under Oeinitz' name curoatiu, and shortly after- 
wards d'Orbigny figured and dwcribwl it in his Pal. franj. under the name of 
tirgatus of Nilsson. Forbes, when noting the Indian form, very probably based 
bis identification upon d'Orbigny's figure, and in ao Sit WM ^vite cometl) l)Ut 
ibat figure represents Gcinitz' curvatm and not NiUaon'a vnyttlMt. Aevil 
recorded a right valve of this species under the old name aretiatut, and n left 
one, to all appearance belonging to the present species, he called eUvarieaiaa, 
Geinitz in his " Quadersandstein-gehirge" very |rtqferly separates his curvatm 
fimm true virgalus, but his reference to the synonymy of the latter species is not 
correct, as I shaU note further on. D'Orbigny, when suggesting the name »ub- 
virgatut for the Indian form, justly remarks thatitdiflbrs from Nilsson's eirgattu 
by much finer ribbing. TLis difi'ercucc equally applies to the form described by 
Zittcl from the Gosau deposits undci* Kilsson' s notno. 

Zittcl complains of the mat of aoomnacjr in Kilsson's original flgnie of 
mrgattia for which there is no i-eason, because that species is iilwnys much enar^cr 
ribbed than cmvahu, even allowing for the slight diirerence in the ribliiiig of the 
two valves of the latter apedM^ a diaract«r which should never be overlof^ed. 
Goldfuss' areaotm £rom Aacben is undoubtedly the samu 'psrirs ^';lsH,:ln•s 
virgatus, aa I bavo had opportunity of comparing original specimens from those 
localities. It is the only reliable record of true cirpoAu I kiiow of { tnoat of the 
Other references ^aoted under virgulua probably bolont: ti mrvalua. 

XaeaUtiet. — ^Airialoor and Kaudoor, in wUiiisb sandstone, (Arrialoor group) > 
north of Garudamimgalaia, Bud new Ven^oor, in » Uoiab and grey sandstone 
(Triohinopoly group) i im. 

JbnnaMiMw.— Airialoor and Triohinopoly groups. Tlwie is no diifcrenoe to be 
otaervi d 111 tu i ( u the speoimens from the two scries of bods. 

In Europe the spe^ occui'S in the senouicn beds near Aachen, in the lower 
and middle PItener of Saxony and Bohemia, in the Gosau deposits of the Austrian 
aud Bavamu All),, in the Turonien in Prance, &c. It is not, howevflv* nliable'to 
refer to foreign locamies, because the distinction between r-irfrfffns and cnrcaliis has 
not always been noticed. Ooqaand records virffaiaa from his " ^tage Mornasien" 
(?=Tnionieii) tcom the ftovinfle OoDrtantmo (CkUanL, p. 809). and aa be 
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quotes Nilsson's original figure of that species, it is perhaps tiat cfl^^Wt/M. The 

form dcscril)cd as tirgattia by Roomer u-ua Tcxus (Krcidfhild., p. 66,) doe? not 
exhibit any appreciable difFcicuce frum emxalu^; but utw uullud Texanuthy Gabb. 

7. Pectkx (Syncvcloneua) obovatls, Stolicslia, PI. XXXII, Figs, fi— T>. 

P. [Sptc] le«la ocata, apice acuUita, tEquicuiei, ealck jfaululum coHeexiiincnlui, 
amt tuMtBoigatia, aut caHoemMoe lameBote Mffiatk, aurieulk panitj ttquuiSbtit, 

kifemliter mUle 'trdiribrts. 

This •jKcics is somewhat allied UiAmunvm membramceum, Nilss., and also to 
JPtevdam. tamnmum,* Mant., bat difinn from both hy the compimtiTely smaller 
tizeot tho oars, whicli :iri> cqn-il and very olili'iuo at tin:- lad/ral inar'-fiiis. 

In well pi'osen od spccimeus the surface is marked with (x>ueeiitric lamellar 
eqnidutant atrieo, «xaotiy bb in lami^lantm, hut these ttiiee are Tery easily ymm ofl^ 
and in sucli specimens tin? >uil";u-e l ixji mies no.ir'y quito SUkOOthi Xhft uppwf 
lateial nuugins of the shell meet at tho beak vrith an angle of 98*. 

Zoonli/f^.— Ootatoor, Horsmtoor, north and noidMaat of Odium, sonth of 
Puravoy, &c., in brownish earthy limestpaw. 

I^maatkm. — Ootatoor granp. 

8. Pectex [Syncvcloxema] SrvAicrs, Stolic:la, PI. XLIT, Ft::. '. 

P. [Si/iic] letta orbicuhtf ocaffi, pariim conw-ni, teitui, Ueeigula, j^olila, apice 
bretiter aeutata, MoiaMt tuh-ecqimlibus, podica oblique detmaiiet MtNca ameeise 
inmeata, ad bm» pamkOim itmn^ta. 

Ea.sily distingui-shcd from tlic lust species, whicli it closely rcsomhlBB in form, 
by the different shape of the ears, the anterior being eonrexly trunoate and 
slightly imcfainated at tho hose. 

ZowKfy.— NorUi of Odium, hi hcowiiish earthy limestone} iqppaiently very 

rare. 

JibmaMM.— Ootatoor group. 

9. Pecten [PsBTOAHirsnrM] QAmounx, SMiezka, PL XXXII, Fig. 4. 
P. {Ptwdam.'] ietta ttA-orti&amri, mtMw paulo Mhvn quam post ice ; w/ci* 
rumiA'iiniUs );..v?A., et ad vpicein parum cnvi-pxin, ie/iiiimdmu, titiu iiieremeiiti 
xubliliaaimis ml at in; (uii-ioulu tHofftm, /ere aqnalibua, aiUiea eam&fe InmCUla et ad 
hatbi ftmlo MMwy laa^ 

Tbisapedes dilTers from the last by the more orbieulatc slmpr nnd somewhat 
smaller convexity of tho valves j the ears are of similar form, but comiMiratively 
stiU larger. The shell is very tiiin and only marked with very fina^ conoantri© 
of growth. 

Xoca{»^t«s.— East of Anapaudy and near Veraghoor. 
IbniMitioik— Triahiuopoly group. 
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AMLSIL'M, Kkin, 1753, (see p. 42G). 
L AMCsnrjt r iiEirDRAJiACEUJi. Mlsson, PI. XXXII, Kg. 5, aod H XO, Kgg. 7-8. 

Mir. FtttH MMtlmHHtt, irtlia, tWrfC BiHO, p. S.t, pi. is, Sg. 
im. IJcm, Zitta. Drakrtb. Ak.A. Wl«n, hit, H 1' ' 'yn. 

^m. 0B9t<Htrbkulari, aquiealci, valde complanata, aub-aquiMerali, tetiuig. 
mw, latigitta att eutMnfrw mtmUr sirMa, »iiid»; tmrknitta fen cgvufiftw, 
ptiHea Mitm deriimte, aiUha iwMnHWi^ 

The Indian spocimcns do not cxliiMt any I'lifTorpncc frr.in tlip ETiropenn on<>-. 
The superficial glauy layer is, as a rule, quite smootli, but wlicn it has been removed 
hj decomposition, the shell ezhibite ft nniaher of vwf fine radiatdjr aionate Hun. 
Hie gape of the valves must be very slight, if indeed it is «t all nuikfid, hat the 
atruohue o£ the shell appears to be that of AmimuiH, 

ZomMf^.— Anialoor and Earapaud}-, in ^rey aandstone; ran. 

Homat'Oti. — Arrialoor group. 

In. lutope tliis species belongs to one of the commonest shells in the upper 
and middle (Toronien) cretaceous beds ; it boa been recorded bom. Sweden, HanoTer» 
at Maastricht, from near Aachen, in Saxony, Bohemia, at Lembofg (in Qaliain),iu 
tlie Alpine Goswa depoBits of Lower Auatna, in Bavaria, &o. 

iL AinmuK HAiTanti, Atofiecii^ H. XLIj Tigs. 9. 

Am. t&iUt HHupits, tuh-orH^lari, ealeis concejntaeulit, crtiMis, ad tmltonet hie 
obiutatia, l(emhti», slr'm ineren%«Hti ituequaUbiu, jporUm tub-obtoletia teetk; aari- 
etdit mib'iEqualiiu9, nwgim, obli^pte tntnealk., 

One of the lar^t Irnown cretaceous species of ttu genus, di&tinguii^hed by 
:i stroTiLc, sdThI, alniust smi j itli shell, obt.uiic umbones, and considerable conTHi^of 
the valves i the cars arc large and apparently veiy nearly eq;ual. The valreeajipeir 
to have been ali^'htly gapin» at both ends. 

Localily. — West of An-ialoor, in li^t grej — .it^tfapty g, 

Jbnn«^«Mi.~^AErialoor group. 

8. Aicuiniic mciA.««u,ini, SUcUcdta, n. ZZXl, Pigs. 12 and. 17. 

18-16. Tftm triiuvlaru. Sow. i opod Fortx*, Tnai., Q«g|. JmL, Tq, p. ua Um l«av 

Am. tata mb^iriaUaUt, wUvw craMlusculis, aquUaleralibui, panim conv^xui, 
od tatera depbmatk, mmcmtriee tutck antjutslis ant UiieU impraim mbdutaiUUme, 
concentricU, coiifertit, notaUt, atqtddiatanlibm, lul^rttUier mAhw t^Haelk, bttci diiih 
planalit, mlcis miillo laiiorihm, conmitrice w'lundxxim/' afnnhitia ; duricidh siih- 
aiqmU^m, poatica pauto mhore. oblique et sub-jiexnoae tcrminaHle, aiUica majore, 
recHutt tfmeata. 

A sub-compressed, nearly ovhiculate species of the type of A, er^tefaiv» Sow. 
bat with aomewhat more acute umbones and much thiekw AeD. The omamflnt! 



Digitized bv 



OF UTDIA. 487 

ation Tcry much resembles that of Am. crclaceum,' 'N'yst, f — Fccf. comeua apud 
Kilsa., Don ideta Sower by), the stwEace being marked with impressed, conceukic 
linei or grooves, abont one miUimetie distant from each other; thelnterBpaoes 
aie flat and also very finely concentrically striated; al ilu- sides of the valves 
both atxm and grooves generally become iudistiaot or obsolete. The posterior oar 
b dightlj BDialler, and has a wry obUqaet dightly Hemoo*, maigk; tite antariof 
is ft little larger and moro ti-uncate ; both arc marked with concentric strias of 
giowtti. The ooneeatfio grooves are traceable also on the inner side of the valves. 
' ZoeaUfyjStaa Airfaloor, in a li§^( gny aaodstooe. 
fignnatkm, — Arrialoof group. 



TOLA, JEfecM. 1758, (lee p«4a8). 

1. Tola, qanvmoatkiA, Smer^t VL ZXXI» Vlgs. 1—6, and PI. XXXni, 

Figs. 4—9. 



lIMk JMm falafMaMMwi Sowctby, Uio. OoMb, I. p. ISI, (J- SB, fi«<' '^^ — <>uct«rnB. 
ISU. W M toiilrtM, An. tm, t<, IM. 

IMB. JMni fAjuwiilili, d'OTlrignr, M. ftuf lanr. <nb, iii , p. 633, pi. U4, Sgv l-^e. 

I8lt. Pulm nuinifHtttMii, afad r«Tb«i, Itmu., 0«bL 8m. LanJ.. vii, p. ICS. 

IftU. Jinu'™ Fiwi/aBiVH, <i'Orl)_ Voj. A<(!n>t»h», Sit , P«Uont., pL it. tr."- 

Vola t«»ta molo smh-trigom, clauaa; eaioa dextra mlde convexa, radtatim co»Ha 
(J tmjoribia, ad margin':/.'! pltu mkame pn^ieiettiibm, 4^B,«tU mrMm 9, cotMM 
nmoribuH, aub-aqualibua vel iiueqmlibua interponUU ornaif, d,^dlc<tatp entwa el 
jmtica sfriU 4-5 radiantibut uotatai valea amittra pltmu aul panto cotwaw, 
BiHuiariter coUata; vlmque OnU MMMiriiHa, fX^maibiu, vt^flniMmit ted*. 
mrtaOgta, niHmKt wtA-mtiidl^ radkOim ririaiit, 9mrieiit» fotltat pnMm 
majore qnam antica. 

In rcfening ft gw* nnmber of Indian specimens to this well known European 
species, it IB neoewiy to atate the voitatioaa wMch we to be ohsemd in ihem 
and to draw attention to the nnmerous figures representing them. 

The most charaoteriatic forms of V. qmtqueootteia oocur in a yellowish soft 
marlv rock south-weat of Ooonum ; they newly aU ponen torn intomediate ribs 
between each krgcr one, and the U o nu .!ian of the four are again somewhat 
thicker than the two lateral ones. Exa^Uy similar forms also of«ui' no^h of 
Odium, at Ootatoor. and south of PuwiToy. «f Pennapolliam (Tnchmo- 

Mfo proup), and near Arrialoor (An-ialoor grot.,.), but ,it .11 fhr^e localnns 
tl7lv, ical form does not appear bo common as some varieties. At Odium, 
Mora^iatoci. and Ootatoor there oooor apedmoBe wMoh often gtow to a ooubI- 
dcrably larger size than at Coonum, and in these tlu ro are, n n.!o only tbn>e 
smaller ribs b. t.rr>en each two brgcr ones, except between the t«-o po.ten<.r I nr^. r 
ribs, where there arc abnosk invariably fourmallerrihB pe-Wlt. Thu van. aUo 
poem at PennapoUiam. Anapandy, 8erdamwi8»»"». 
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all thcee divbiODB of the South Indian Cretaceous deposits. A-aiu, ^omo otlinr 
specimens hare between the first and second, or between the second and third, 
aateiior larger ribs four intetmediate ones; very rarely is it the oaae ttiat only 
twdintemediitoiitaooaurlnoiiaortheotlMrof the inu-rspacc- briw.-n ti.o lai--er 
ribs. I only oliscrred it in a few Rpocimens from Odium (s<^- li-. T i- XXJCvii); 
they arc also all of large aise. Three intermediate sub-equal ribs • i^^mdrieootnta) 
ara 00I7 met «ith in aoaw anuJl •pednuiu fimn Arrialoor and Shillagoody. 

I bave oompared a very larcje series of speciiUL'ns from various localities and 
formatiotis, and I am oonident that the Indian shell doea not jklmit any such dis- 
tiiiotifra.aaliBfl1>eeDpRip(ia6ai)nr KquUt^iteoMltUami^matkMtata r=gryph<mtiO ; 
Mic former s^ud (o jj.jsspss always fi>ur and the Inttcr nlwap tlirw i-ntorraeiliate 
rib*. The diflerent variations are not restricted cither to particular localities, or to 
dittinotfomudioiu; they ooemnrithont any rate out «oi«ng ibe ofhev. The only 

thing which ooulil lie said is, thut spr;piu\ens from the Ootatoor group hnvR more 
oonnmoaly four and those from the Arrialoor group more commonly three inter- 
mediiile libs. - 1 alao oonld find no perceptible diffoteneo ui the form and ■triitiim 
of the ears of the Tarious Indian specimens. Tlio .state of preservation has ft 
gittt deal to do with the ralative aize the ribs and is often very misleading. 

IdoikotiridhtopircmoiinQeacectBiiioplidonastofheidenti^ of V. quiiiqti»- 
md quadrioo^laia, but I cannot help doubting their speeifie distinetlon. Tlio 
avpport vhii^ d'Orbigay gave to his opinion, by placing the one shell in the 
Tnonien and the otber in flie Senoiden. haa tiaeii long ago disprarad : luch gcolo* 
gical restriction does not exist ; honh forms ooear ftom ibe 1tonr& and Cenomaiuen 
up into the upper beds of the white chalk. 

I have no specimens of d'Orbigny'a V. tequicotft^ and o^pAia to compare, but 
judging from the observations which I made on the Indian specimens, I doubt 
that even theae two will prove to be distinct cpecieB from quiMfUMutata, though 
certain vaiieties may he locally constant. 

LuMlUiea. — North of Odium, Cullapaudy, Moraviatoor, Ootatoor, aonth of 
Puravoy, (Ootat. group) ; soutb-cist of Permapolliam, pa?t and north-east of 
jVnapaudy; south of Sepdamunj,'ulum, (Tricliinopoly group); east and west of 
Anialoor ; south-east of Mulloor, Shillagoody, and Olapailidj (Anialoor group). 

l^wina^joMt.— Ootatoor, Iriobinopoly, and Anialoar groups. 



Tola, lavi^ Bramgt, Fl. XXXI, Figs. 7-8. 

1«4. JMMr/JMA<4f M^&rMtt.lHteFi«teittCkHpi«hewSkLaiilM,T«iR^ 

ISO. Jtmiw jvlMMb. afM# I'OrUgsj, M. tau^ Im. *wb,3i!, p. BSC, ft 4Mk <^ >■« f «a*ii»nt 

JliMrJkK fhnmUm aMtmu, nm tadtm Lara. 
MM, A<<niil«c(pwM,R«ui.BSIim.K«Ug(|t<i,lL81,pl. 15. S|{. ». 

MM. Mm^mm/w, apad Oaabvl Altelt. wMb Fh. Kl*»i!, iitvcr. Akad. Wiucowb., x, p. $84. 

Fbla faffto UOe mA'<mta, enma^ tgriae trnffariata, panhtlmn obUqma, vatva 

(f:\rtr(i conrera, rndiafim sub-costala, costia pauluhim convexiuaculia, latia, aqualihua, 
liMia imjprcaaia cluyuactia; wtim nnittm plana, radiaiim cottata, eoHu tmgmlia 



Digitized 



OF SOUXliEBM STDIA. 



m 



sub-aqualibtts, mtlch fere dtip!o Ifrfh-n-lhv.^ separatit; ulraque rah" concmtrice 
tnmute striata, btauriculata, auricutUt fuli-aquaiiiut, yotHea mv^ore, et ad margmem 
obliquiore. 

The tibft on tfi6 omnvz valve aie genenOr veiy iaSMxuiA, bnt in mil pra- 

:-i.-i-v.-i-; rjHuarioiis thoj- iil'^ iys ;irr sliE;hfly convex; thf-y are 2?.2t iri numLcr, 
M'jjarated by vei-y fuse iiiijiresscj lines; as a rule, tUey are e4]^u&Uy strong, but 
oooasionally one or tiro exceed otltm m bmdth. On the left or flat valve the 
ribs are riiCTC promiticnf, sfpnrated h\ lininiler furrow?, whicli dm tlif iuuer side 
appear as many broad and flat ribs ; this character easily distinguishes the flat 
TBlves of tbe praent spedea from thoM of qttinqueooUaia, even when fbe eztzeine 
mar^n of the shell is not well preserved. I have accepted the name !<ema, 
Drouet, for the present species, following in this identification Fictet and 
Oampiche, who oonsider Lamsrck's phemeia as a distinot speeua. I m not 
ae^taaiutod with Di luet 's oriL,'inal descriptioiL. 

lacalitiH.—iiesu Kull; y, Coonnm. Odiom, and £olotaj». 

JbnHOiiMl.— Ootatoor gioup. 

Thia apeeies oooon in tbe OenoDianiein of Eianoe. 

HimfimS, H^rance, 1821, (see p. 427). 
1. Hiinmn Anxoomnu, ^elktia, PI. XX31I. Ilg. 10. 

S. teufu late ob«iI«I| tub-aqt^Merelt, mtiee ptmm iStttato, inaqt^eatri, mUmt 

ttUMtxaradialim multicoslata, cosfix fw-liorihiui, mi", >-rl ilnnhuH, mtl irihu.i, IfiiHloy'lua 
olfanNNtlitofj *trut cwwetitricis acutis decussatia, aliquando sphtulose sub-tuber' 
adatia; mIm ioftra plana, rmttriMi afisoMf itu-agvO^ oo^iiiiata aa t(Mea»MM 

Shell ovate, with the ant-erior aide somewhat dilated ; the left valvr !? consi- 
detably convex, ornamented with stronger and thinner radiatiug ribs, crossed 
over hy concentric, sharp strise, by wbidi the ziba heoome aoiaewbat i indiihtlii g> 
especially towards the margina. The right valve ii quite flat, and the radiatfa^r 
ribs on it mtich less distinct. 

Locality, —"Stiu Andoor, in an earthy, browniali limastoiw. 

jflHwaftai.— Ootitoor gionp- 

XLIII. MimilViSPONJ>YLIDJB. 

The aninuils have the mantle margins nanally thickened, consisting of tmf 
or three himtnic. unequally cin-i.tLxl at tlic edge, often with a few larger filnmp..ts 
betveen them; numerous smaU ocelli are placed at short distances from each 
other at the baee of tbe internal cinhi ; n«>utb anrMwrnded hy a large fldiaeeous 
Up* to which laterally tlie palps are attaelii 1, beitigof an oblong, terminnlly iKMntrd 
4wpe ; gills large, fleshy, equal or sub-equal, posteriorly somewhat similarly curved 
as m daicula, and &ee; fwt suall. cjUiidrioal, wawirhnt thiok«Md«t tbe end. 
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or obliquely truncate. In Spondylm occasionally there issues from the middle 
of the terminal disc of the foot a cyliadrioal tendonj ending in a fleshy masa. 
In some of the eastern species of this genttt tlie fbot ia rimpljr thickened ft short 
distance from its faud Ob. account of the development of the byssal gland ; the 
\M.er has a slight groove, and sometimes a few thiok, ibHaoeom bjssal threads 
are seen to issue from it, but, as a rule, the Spondyli do not sppetr to spin a byssus. 
The animal of PcdMHi, lunrenr, ftlirajs poMeura a abort bjaaaa, ootnpoiied of 

thin threads. 

The shells iwe always incquivolye, the right valve being, as a rule, somewhat 
larger, more or less attftohed at the beak, which is ofteii urcii^ularly {jroduced and 
on tie inntr Hido possr^scs a flaltsncd area; the left valve is free, Ereufrtilly smulli-'r 
and also with u smullur hiugu area; both arc more or less distinctly eared ; the 
cartilage is internal, situated in a median pit; the hu\';:,c. is toothless or pmi?id«d 
with rib-likc or tulicrcular teeth on either siilo of tlio cartilaijo pit, mustriilnr 
imprcssiou gubceatroi, rounded, more or less confluent with the posterior pedal 
muscle, which is attached to the inner part iA it; anterior pedal aoaia sometimeB 
indicated below the bcnlc, but generally not traceable ; pallia! line entire ; surface 
generally ornamented with radiating, oltcn foliaceous ribs and strise ; inner layer 
of shell thick, more or leas gbnjr* 

In the 2:ciu-i-fil lialiitus the Spoudtlidx movp rcsemblo the PEcnsn/A: i han tlio 
Madulid^, ditlenng from the former by their more or less sessile habitat, thickness 
of shell, and by the mmaL presenM of hingft^teetti ; fh>m Che htfer principally by the 
inequality of the valves, iDteiiMI ligftm«nt» ftod bf the pnaenoe of n<»in at the 
inner mantle margins. 

In fortneF geohielaa padoda the membem of thia fiunily wn not very 
numerons ; they only appeared with the bejiniiiii-: of the mesozoic epoch, but it is 
diflacult to say whether they attained their maximum of devolopment towards the 
«kae of tbia epoch or not, at leaat ae far as S^mtfyhu h oanoamed, though thia was 
Terr likely the ra^e, as it cnrt.iinly was ^y^^^]l Plicalttla. Terqiienna Vi wAj koomji. 
tossil. and Fedim only recent from a single species. The recent forms aw» with 
▼eiy few exoeptlona inbabitantB of tnpiosl seas ; they are found mostly in the 
littoral zono, mr,rn rarely at o^rcater rlepths. 

1. J>licatvla, Lam., 1601. Valves ndiately pUcated, right valve more or less 
laigety attached a* the beak, which has often a small thickened free area, beaks 
with indisfrnd, in advanced .e,>eraUy quite obsolete, ears, left tbIto aonewhat 
anaUer, and usually with a more pointed beak; hinge with two stron- laterally 
more or kaa diatinotly striated teefii. interlocking between each other, and *a 
cartilage groove, or pit, lietwecn them; muscular impression aingte. laiae. nner. 
ally well i^ked. excentri*^ pallia! line entire, distant from tlio margin -^yT 
P.pliwte, Porak. Soma of the wcent as well aa fossil species have barely a 
of attachment at the beak of the right valve. «v 

la. Deslongchamps, in an elaborate paper on the liable .uid iura.sic P;;, 
Mm, baa pontlsd oat tome peculiarities of a certain number of species for which he 
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TCtained ParHnMn't name Marpax (1811), but I do not think that the distinction 
is really a generic one ; (Essai s. les PlLc. foss., &c., Mdm. Soc., Linn, de Norm., 
1859, XI, p. 1 et «eq.). The general cbarttct«r and structure of the shell is in both 
essentially tho sam^ the hinge-teeth in Harpax always extend up to the beak, the 
ligamental pit is in the right, or attached, valve at the end of a strong median 
rib, and in the left valve it is very slightly marked, wbile in TUc'shtla there is 
usually a small apace between the beak and the hinge, separating the teeth from 
the beak itself, and the ligamental pit in tlie left, or ftee, valve is oonspicaouilgr 
df^praed. Besides that the liinL^i -teeth of Sarp^r nrc ^nenilly ■itron/rrT and more 
parallel, and the shells arc ofien of large size. Li may be ilioui4;lit. couvenient 
to xetain tbe nane Seu^ax sob-gBnerically toe such ctaaneteristic forma aa 
H. Terq»^mi,lPi\d. -Tycsl., but ttw left or freo valve of some recLut P/icfl<«;<» 
offers ohaiaoters of tlie hinge-teeth which are nearly identical with iliuse of Sarpax, 
it wonld not Tie JiiatifiAble to noognise the latter es » lepexate genim. 

Jh. lu thf: aboro quotetl paper (\y 113 ot af»fi|.>, Endes-Deslongchamps dis- 
tinguished among the mesozoic Pticatulte & peculiar section under tlio name 
FU reHmtteUf. Tbe^ are tearile with the greater part of fine ralTe, of a semi- 
circular sliri J i.\ luul tho inner surface is always peculiarly striated and reticulated. 
Tbe hinge wcas of both valvea are obliquely descending, and there appears to be 
a median Ugamental pit pieaent, but whetherforthe attaebmentor aligvmeiitor 
not is uncertain ; no hinge-teeth, nor a pallial line, or mnscnlnr scars, have as yet 
been observed in these fosails, and it is, therefoje, difficult to say whether they reaUy 
are Pelecypoda or not They no doubt lepreanit a epeeial genus, of wUoh PI. 
relifera is the type. 

Eichwald proposed for somewhat Bimilar shells the name CydMlreon, wliich 

I shall notice in the JnoflMlAP. 

\c. Laube (Denk.sch. Akad., Wien, vol. xxv. pt. ii, p. 75,) describes from the 
Tria-s of St. Cassian a pecuUar smooth species, FL »oka, which on one (? posterior) 
side bas a distant, double, lateral tooth near the margin. The "wIto deseribed is 
apnawntlytlwri^onew The binge-teeth arc very close toizefher, l. avmn; only a 
narrow groove Ite the ligament. It is probable that this spocies indicates a new 

generic type. , , i <• j 

Bpeoies of Plfcoftito am knoim ftom the Trias upwards ; they ar. alway , f, tmd 
in small numbers; their largest developmcut probably Ddls in the middle part of 
the mesozoic period. At prweat there are only about twelve spedes known fam 
Xastem and American seas. „- t • a i-ict\ 

2. Spond.h,, X\.. \n. 17.-3, rOstrac, p. 13fi, pi. ix. ^o. ^^'^^'^P' 
Valres yeiy unequal, the lower, or right, more or kss attached to Ibieign bodies, 
yriXh a ibttened ai«a between tbe bed» ««i ito «PI«' ^ 

distinct ears and a smaller, sometime, obsolete, bin^e area; lunge line genera^ 
•tadght. more or less thickened; binge with a median, deep, u«uaUy woQ owann- 
e^ed, cartilage pit and a strong tooth <m either elde. with «««Po^:"f ^ 2 
in the o«her«l«j mosealar soar eub-eeatial. hugej the in«« portion of it » 
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probably produced by tiio posterior hrancb of the pedal muscle, which appears 
to be eonflnent with the impressim of the adduetw; pallul Hne entire; suifiMM of 
TalTe« nlwavs nidiately ril)!)!'*! find often spinose ; type, ^7^. mrrf/'rnpiis, Linnc'. 

Fossil species arc known from the Lias* upwartls, gradually incr(sv$ing; iu number 
■nd •ttanBing ihdr nudniiini of develoinDcnt in the pteaent BMt. The iaw apedei 
noted from triasaic and older deposits are doubtful ; snmo of them apprar to indicate 
new generic forms, and others hare already been tranafenred. to IlinnUet. The 
sttadnuMiit of tbe light valve b in mhw xeoent and ib«a spedea very amall, and 
in a few it becomes quite ol)solc1«. TiTlien tlm young Spondyli find a suitable 
place on a solid dead rook they g«aendly become firmly attached, but when they 
are aeated on living oonl tbey lieccNne in time quite free, and aie fonnd geneially 
placcfl in an open cnvi'v on the surface of comllinc masses. I have myself 
collected several such specimens on tbe reefs at Singapore and near the Andaman 
and NioolHip Idnoda. 

2f^. As a prolinliL' new fjoiirrii.' form T must menf ion a peculiar species, .^/'O/uh/hi^ 
jaiihiHaim, dcscrilwd by Zittcl from the (losau deposits (Denkscb. Akad., Wien, 
XXV, pt. ii, p. 119, pi. xvfU, fig. 8). It ia a small TeraarkaUy fbiok, tnuurenally 
ovate shell vrilli a vory ^^tvoo^ straight liirji^n lim^, poi^scsfting the external hinge 
teeth of a Sj/ondj/liti, but having the oai'tilagc placed in two pits one beside the 
otlier. It fs moat prolalde that this spedea lielonge to a gvom dtlbrent Hem 

Spoudi/lus, but as fhcTo lias Tircn as xci only a single Valvo fa nttJ, I ahaU BOt 
venture for the present to propose a new name for it. 

Deahayet haa shown that tlie names Podap$t$, Pachytea, and JHunehora have 
Iwcn based mei-ely uiJon cast, or imperfect, specimens of Spondyli. In the case of 
JJiaHchora, Sow., tbe beak of the right or attached valve appears to have been 
broken off, and the opening prodnoed bjr this break wm evidently oou^deied ai 
naturally belcnijini: to the shell. 

8. Pedum, Brug., 1782. Valves generally higher than long, slightly conveo^ 
irith a striated triaogaUur area between the beak and the hinge line, smaller in 
tbe left vab e than in the right, or larger, valve; the latter has a deep incision in 
front of the hinge line; ligament situated in a groove, which pa^s through tbe 
median portion of the area and terminates internally with a projecting cartilage 
liriit cs< ; hinge edentulous, muscular sear faint, large, sub-ccntrol, roundisli, iwrtially 
conttuent with the pedal scar; pallial line entire, faint; type, P. ^poiM^A»Un«M» 
Gmel., being the only species as yet known from the eastern seas. 

Desbaycs censures H. and A. Adams' i lasHifiration of thiagenoa and pblMa 
it near Pectm on the ground that tbe right valve is free. It is not more frf>f> than 
in many Spondgli, and is found resting on corals with the right valve iu exactly 
similar manner as these do, the consequence being that the radiating strias are 
generally not developed on the right or larger valve, wbiob also often renudna 

• Xal<]>«iUiic«b»gi9i Vm dtNiiM ft few ipKin tnrn ihf'* W<1». bnt the bfaip-twtli do nm •« fcl ^ipcir 
tetftMlnalwniirfilifbca. th» Mllb iiicaft dfwrikd Igr tlu tame wUiut, liowem, Wm ftU thf at^^ 
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white, wlHIe the niialkr exposed to Ught, n ooloNd. The large develop, 

mont of the hinge area, with the ligamental groove passkg through it, and the 
struvtura of tho shell of F^um^ ondoubtedlj alunr greftter niWiiitiTO to tha 
Spondyli, than they do to the PteUnet. 

4. Ter^mia, Tat^ 1867, (Suppl. to Woodward's Manual of MollmWB, 
Oarpetiteria, De8longoliainp«, 1859, Mdm. 80c., Linn., Norm., xi, p. 120— non 
MdSem, Gray, 1856). Valres isdktely ribhcd, externally lamellar, internally porcei> 
iMMHUif xonndedt ^nerally somewhat irregular ; right valve larger, attached, usiuJly 
Minewhat OODTOK, left Taive soaiewhat smaller and also flatter; bin pro nrna 
well developed in both ralres, striated, with a ligamental groove passing thiouj^h 
it and slightly psojeetiiig internally, terminating \rith a roundish hole ; no hinge- 
tet'tli ; inusculnr «f^r roiunloi], somLMvhat [posteriorly placed, excontric, pallinl line 
indistinct; tyjw, Terq. peciinijuntiti, E.-Btsl., from ilic lias. Only a few other 
junasic species have been made luioim. The claasifltiatioiii of the gatns in tlie 
pi-esent place must be considered as prtn isi-innl, for flic shells are extremely like 
Oattva, but the binge area and the ligamental groove appear to me to have their 
tMarett MdogoM among ffae SroiatmBJ^ and the dielb tbemselTeft show a (pna^ 
nmlhurU^ to rUeoMa, 

List op cnKTicrors spr.ciEs. 

I. Pi!ctifyf/i utperrlmiJ, d'Orli., Pnl. fran9. tcrr. crot., iii, p. 670, pi. 463, figs. I — i. 

JMJ.— Cirlei-otthina, d'Orb., {iii.lem, p. OSO), Kaittfri, A'Oth., (ii., p. ; = araata, 

Bfita., non Goldf.), {.larttHM* Lsm. C^d, p. fl88; = l^mufi/iia Hrifitit, Brong.}, r»a»k, 
Iismck., OiiJ p. ; = ' invlinmih*. Sow.). 

6. _/>. railiala, 0-.\,\L, I', fr. G rm., ii, p. 102, pi. 107, fig. 7. 

7. — P. iMMfow, Duj., Mem. Soc. Gwl. Fr., 1S-J7, ii, p. ti&t pL 15, fig. U. 

8. — P. Bow.. (v4e Mat. JU. Bnwi.— Foss. d« la Fertile du Bbonc, ftc, par PicU t et 
Kenevier, ISoS, p. 137 ; = P. v><nw, Man t., (OtoI. of Suss., p. 26, fig*. 1», 16-17 ; non ee,la» 
Sow., H!d etilem d'Orbigny, Pul. 6*05. cret., iii, p. eS5; teslc Coquand, Mouog. £tage Apt, d« 
I'Eipngne, p. 15'J). 

P. fH^itit, P. aod Booxj Fo«. dm Or& verts, 1849-53, p. 617. 
lO^P. tMimaAh Koch «t Dank, B«itns«i fte.> 1BS7> p. 60, pL 6, Cg. 3. 

II. — />. inaqHidevt, Sliarpe, Quart. Joiini. Geol. Sot-., Loiul, x, p. 197, pi. fig. S. 

12. — />. ikUviflea, Tate, Quart. Joiirn. Gcol. S<u;., Lond., ixi. p. 30, pi. 3, fig. 5. 

13. —/*. atyen. Sow., Aj> Zittel in n.>nk6ch. \UA., Wicn, xxv, pt. ii, p. 120, pi tix, 
llg. 1, and fin fartlwr reforew* p. 446). Praa« tWiirt. Jahredi., xxiii, p. 232,) quotes the «p<ciei, 

aba fnni FklMtine. • «• 1. 

l.l.lH._/>/. «/«,>, Eioliw., P. a»rit<t, Trautscli., F.emnttM, Eiahv., P. tbS*, £i«Iiw.« et 
/>. h^elhPf, Eiclivv., nr- nil suud to occur iu Ncocomi«i lodtt «f Bwia (tee Iiith. vm..v 

Kw-ip. 413, ct wq.)- 

19.— J». Araduu, Coquand, OHm. fitago Apt. de l'E*p»gne, 1864. p. 

t^,—PUe«tui» aratimoidM, DeeL, Men. Sec., In».« Noim., «i. p. hMofP to a peenlnr 

genus pivbaWy allied to Cfc(w.ifn'oa of tlic Jyoif/in.f.. ^ _ Iftl, 

liga. 9.10 and lUH), Tkt leeead qpeeice k ooDrideitd doabtfbHj entaoerae. 

• CeqiieaA Oie«f. fihv Ajrtta. d. FEW HW. ^ "S"- -O*^ *'«''^ Ae witfc fti. 
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' SS^JP£ jr<i0«mUaaa, Coq., (Ball. Soc. G(o\., TtaBM, x?i, 1859, p. IOCS). 

jJi^O. — jP/. FoHTHcfi, Ferrfi, , .t « • t ■..semu, Jle^Heti, Deyardiitai and tttvipUitl are dw- 

cribed by Coqaand from Algiers, (Geoi. et. Pjlo nt. Prov. Coaatant., I86i, p. 220 «t soq.). 

31.— p. mrtieaio, Ifotk, (SynoiM. crct torn., Nortli AiiMirici^ p. 82, pi. 10« %, tj. 
fttw— P. jiMiMtrfw, Gob., (Emorjr'a R«p., p. 188, pL 6, fig. 10). 
33-34 — i>. &>/«nr> «k MrtcM, Con., (lonnu Acad. Nob Se.» ThiL, tnd hr, it, ^ US, pi. 
lig*. 34 aud 26). 

SB,— i>. sorfate, Otb\ (PkL OtHf., i, SMH pi. S8, flf. IW). 

36.40 — />/. «/r.Wc«M<tte, taMUifj MidiiiMM^ wHilir ud ffftaNMMi oemr indioSovtb 

.Tyi, .t,A 'v» (»«« Pictel' Pftl. Suisse, V"» «cr., I'^- , \^. 2C0V 

il-Du. — Sp. RuHieri, Desh., ( = laiiu, De^b. ul hi/dr'ui ajwd Rcpmer), ftrialoeMttiiM*,* 
Oih., hel/ulus. Lor., eaacdlatits, Oucia.,«HIJ>Ai«<>/(i«, d'Orb., jMnm, 4'Otbb, j?««tt.riiWW, 
d'Orb., tUcMwnit, Buv., «(na/««,t Sow., JbfiMMMiM,t M*thofoii. 

61.W.— 4*. Ajw»»r, Ooldf., laAw, Sow., JMrMut, Dixon, •jww, d'Orb., OyiMarfiiwWp 

^SporrVdritM, and uUernaft ^, .rOi l.,, v Sow.j ' Goldf., Carfntanemu, d'Orb. 

61-70. — i,;aiuAiis,i, if««fj»((* el ii../4,v*^4vi««w,J d'Orb., nqHalU, Hcb., Aoaitf 
d'Orb., Miqitu; Mnnt., JiriffitOttirnnt, Maut., linealMt, Goldf., ux>hl.tti», Ras. 

71-70.—^. Hnfeitotitaki tuper, HfiMt., «nwto«, Goldf., »nip/ica/its and wMww, d'Orb. 

T«w— 4».#WMm<m, Zittal (DenkKb. Akad., Wion, xxt, pt. ii, p. 11»), is bom the Aiitiriw 
Oosau dep<wits. 

77-78.-5/. ianriau et /yyumwi*, Eichw., (Leth. txm»k., xm livr., 1867, p. 419 ct scq.). 

19.— Sp. Bajfla, Coq., from Algiet*, {G«ol. and Pal. Btov. Cbnatant., IMi, p. 220). 
80.82.— %«4|p|M«iiM«rM,lIort, r=^. MjMW, Con.), ^lyic/lw, Mort., et GwubfaqMr, 

R«ai.« fftt M««k in Clieck-list, North Am. inv. foas., Smitl,. Coll., No. 177, r^. 7^ . 

BS-Sft. — JiriatoervmUt tulcaUUiu, mlcaraiut, and tHOeoaietUta* o<»ur in U»e South Indiaa 
aafiHWwdiipoiiti. 



I'LICATIILA, Lamarck, ISOl, (see p. MO). 

1, Pi.ic ATUL.^. s ritTAiocosTATA, iStoiicrA-a, PI. XXXIV, Pig. 20. 

^ P/. <e«^fl apice mgutttOa et ^Uhfrumata^complanoia, caleis »ub^u'>!lhn,s, 

•Mifra jMNlKtMn nto/oftf, wnbmmn aufftutleikne affij-a, tUi-aque breoUer 
aurir-^Mrr, gtrp^rf^^;, radwuii/jut ienuihm, paulo mdulatitt tS Jhrtior»ll9 

ad intercaila interpiMitk, acuie tuberculatU vel spinulotk muta. 

A smaU »peoie» with flattenwl, .sub-fqual valves, botli of which are proridrti 
iriih tmall flan, the bedn are depressed and truncate ; the Budace is marked with 
annmlwr of tUn ndtaling tib«, betivMii vUdi flicae u» at abort interyab ttn»gw. 
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spinnso ribs iutrrposod ; both are often intci-ru|ited in HbsHt eOXim 1)J CODfieDlirio 
lines or furrows indicating stages of grovth. 

JEoealiMetw— Venr SUllagoody, in » gN^^ ooaglamcntie loftMrndBioae; 

paudy, in 1)rnwni-!i, finclr nolitic rockj tUtk 
Fotmuiiou. — ^Arr i n 1 oo r lto h p . 

2. Pjuc&'m.A. IKS1ABIU8, Stolk^Oy PI. XXXIV, riga. Z-li and 19; W.XLVI, 

Tig. 3. 

Pi. Uda ODOkt, pmiia nfilijlM, apice mlde aiigusMa, iixeqtlkahh umbombtit 

depreaaia, ('ppro.ri}?i^'fix, raha ^vprro plaitaUt, infera plus Yomutet CWMJttBMfltlfa, 
mmunquam accumidute imiieiiom, od umboitem breciter uffisa; ittraque radia^m 
COtUOa, eautk jMWOj* ti /Mibvtt out nmaerosis el ieiiuibfis, sentper aquamoae 
apinulotls, f^pinvHt dppreaaia, aiiffiuitia ; deniibua cardinis in utraque Wtka nb npice 
remolk, coati/bimibtia, in valca aupera reniotia, coslnla UyameiitaU medio acp'<rf(>s, 
in coAm A{^«ni ntoffk ^/protimatk, thptkibm, parttbui interim mlde proniUwiMbtu, 
extertm marginaUbna, noniivnqnam snb-cbsolelia ; impreasiotie mitseulari ocato rotm- 
data, exee^rica i impremoite palliali prqfmde impresm, contimia, ab tiwiifine remote 
eita. 

This species resembles in its ovate shape the last, but the lower valve is alwa;» 
Mmewhat convex, while the upper is flat, or very nearly so. The ornamentatifln 
it flztrandy Tariable. iudividiiaUjr mi from causes of preservation of (he nulioe. 
It is nlmnst ailTicult to find two specimens which would entirely agree in. fUt 
respeot As a rule, young specimen* have from setren to nine ribs, tut the 
muiilNir lapidly inoRnaes by Mftircirfion. In toy fewtwefc (ne tg, 4 pl xxxiv), 
I have observed onlv r,mi- ril .s; immediately, however, the next stage of ffOwth 
begins, the number is doubled. In woU presisrved younger shells the rfto are 
onutmented irith nuwe « Imb pKgecting; taij (we fig*. 12a and U on 

pi xxxiv). and onlv when these are partiaUy or wholly worn off, the nbs beoome 
better discernible; 'thw never hare ar.y distinct thiuuet- intermediate nbs, or stnie, 
between them. In the i«ngN» of g,r.wtb, ihe riU. as already rtated divide mto 
two or more branches, and when they wer« originally numeeou. (a. Men m 
fig. 11 on pi. xxxiv). the fdU grcwn ahelk offer such a densely nbbed and aoaly- 
Hurfacc as is represented infig».l9imd»«<>ntiie«Bii« ptete. 

The internal stmeture of tbo ^..lvo. r!o.« not nff.r any peculilintiesi » boA 
valves the hinge-t^^cth somewhat removed from the umboues. and in fte npp« 
or light valve tLe is a low ridge to wlricb tte ligament was evidcntiy 

''''iTli^.-Chokanadapooram «id Ootaonnd. i» a whit» «»thy lim^l^ 
.^Zam^ nnd mostly of larger size, .. .t and south-east « ^^-^ ^^^^ 
.ai:Jstone, eo™„, but aU spcchnens - "J ^^X^tSLot 
Olapaudy, ComarapoUiam. Shillagoody. and north of Poodoopouiam. » ™,™ 

ot calMMons sandstone. 

Annafjon.— Axiialoor group. ^ ^ 
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8. VuBMxuhk MmnflOMiTA, I-hrbes. PI. XXXIV. Hp. U, iS, 17, oad 18 j 

?1. XLVI, Figs. 5-6. 

im PAVift fa m«!li«»laia. Fotbe», TnuiB., G«J. Soo., Loud., rti, p. 15S, pi. iTiii, fig. 8i «aAn<ii »tt*>omi. 

Pi, lesta iai« ocata, rare atib-orbieulata, apiee wttmMe MtuaUi, marffbie 
pofttriere comexo, mteriore trvncato aut paululmn coiwaeo, iruequivaM; valets 
convexiMse-"?!s, inrlisHncte auricvlalitt iqfgriore aliera jpaulo mt^ore, ad uutboum 
brecUer adnata, rare Me sessili, lUraqiu iente tut^oHm cetMata, MtMb «*• 
agmiMw^ in JUHwriiua $qitamo»e gpitiulons, in adul(i» muUiplicate divisia, plu» 
mwmrfi fnrffc Kpuiiihgls, in mlwi Uffuriore j»<HthUum diHootkiribiit, iiUeniitii* OM' 
cenirice squffiiforHW Atri<ilit<. 

Shell broadly ovate, with obtuse slightly prommiiat bua.ks aud itidistinct ears. 
Bonw t|WffimMW are » little mm oblong titan others, but the form very rarely 
approaches to orbicular. The upper valve is a little smaller than the lower, which is 
geoenlly only with a small portion of the umbo attached; rarely is the place of 
attadurHnt eoltrged, and only in such ease the finrm of the shell is aolgeei toTsria^ 
tion (?cc pK xlvi, fig. 6). Both valves are convex, the lower slightly more so than 
the upper. The surface is covered with numerous, very doaely set, sab-equal radiat- 
ing riba, (ffnamepted with aoaly wflnm. Ai abdl ineieaaes in size, tta i9m 
multiply hv division, and some of them often become stronger than others. The 
scaly spines increase in proportion, and in well preserved shells considerably project 
iMyood flie margin. Tho ifba an, aa »tii]o, a little more diatant on tba lower tiiao 
OC tbo iipprr valvo (fiornpurr' fii^. 16 and 16ft on pi. xxxiv). 

This species is very closely allied to Fl. aapera, Sow., Irom the Alpine Gosau 
depoaitB, (see Zitie) In Denkacb. Akad., Wien, yoI. sxr, pL ii. p. ISO). Ihera doea 
not appear to be any egscnfial distinction in tlio form .md ornamentation of the 
shells of the two species, but in tu^era the upper valve is always flat or even 
Gonfiafve, wUle in owttsooiMa the upper TalTO ia alm^ oodtboe, near tiie leaka 

aometijn<:"< even confiuU-ralilT tumid. 

The species described by d'Orbigny as Fl. atpera can hardly be regarded as 
identloBl with the one from fiie Gosan; good materials must be compared in order 

to establish tho relation of tho?e tvro forms. Vt'e possess in our oollcciioti a s]Hx-imen 
from Touns, in which the radiating ribs are as distant as shown in d'Orbigay'a 
figure and the qpianloao aoalea are of a dUferant obaraeter. Tbe Amffrifflim PI. 
uriim!,^, Mort., which ZIttel Ideptaai nifii oqwrt^ it to all a|ipeanBoa a mubb 
more elongated ahelL 

Localities. — ^Hear SerdatumigaliuD, AhudanapooKam, and Anapaudy ; «w>mi«a", 
in a yellowish brown or bhn<'h ztxvj snndatOnB. 

Jbrwia«o«.— Trichinopoly group. 

4. FiocAsiaa siaaiLic SfoSadu, YL ZZZIT, mg. 31 ; FL ZLim, Figs. 5-7. 

Pi. ieila obh'que ornfo, hurquh'^lri, ralta iiffera cone/fza, ad umbonetn trvneattt, 
oHgtute vel latiuscule ajfixa, parte libera raiiatm cotiulata, cottulk «2«aMtes« jgiw. 
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mii'oxt' mitj-fiihcmtM''s nut ronfirfi^, et aquiduiwUibus, aul pancioribus et »iih-d;.'^. 
tmtibtt4, omnibus timpUcibm; valea mpera pkmo-concaeiuacuiOf ad umbonem 
pattluUm hmfdmla, ditiiiietitet amHeulata, primo radiafm grmulaio tlrtata, poilm 

OOBtulata, costulU i'u in valea altera nmilibutt 

The lower -ralTe is in this species timj% ooanx, tnmc«te, and attached at the 
beak wifh a linger or mn&Uer area. The upper -vnlTe is variable ; on the whole, it is 
ODDcave, but the upper part, corresponding to the place of attachment, is either 
plain or slightly tumid. This portion of the valve is also differentlj ornamented 
from the rest The radiating lines on it are thin and finely granular, while the 
remaining portions of both valves are covered with tanoh MiOmgUt teiijt and sub- 
tuberculated ribs, all equal in size, but either more numerous and equidistant^ 
or in smaller numbers and, towards the periphery, more distant from each other. 
The form of the shell greatly resembles PL epitutaa, Kant., hut the libs are com- 
paratively alwavfi mow? nwTOerous, and less spinose. 

Localitiet. — Outatoor, Odium, aud Mocaviatoor, in yellourisb brown or dark 
hirown esrthy limestone; not oomman. 

Ibrmaiion, — Ootatoor group. 

5. PuCATViiA SEPTEMCOSTATA, Forbes, PI. XLVITT, "Fi!^. 4. 
IBM. PUtatula Kftmautata, Foibo*, Taia, OeoL Sct^ Load., vii. (>■ U% pl- % wwUinun. 

P. tetia »ub-<>bliqua, mA-viiiealan, eomemHmnda, nue^ikaM, tongittiiiiiaUter 
f=i radUitimJ cmkiia, coutk 9^ie» mu{f9nb¥at mA-uagiMitt ftfib'tqmmot^} t apke 
tf^ixa, (Forbes, I. cU.J. 

I am unable to add anything to the knowledge of this species ; there is no 
sgMciinen of it in our cofleetiaa. fie knnr 'ntba is d^tfy mote oonTsac than tiie 
npper one, nnd both an i^imilarlgr «m1 efnaUy sbong^y libbed. 

LooalUy. — Pondicherry. 

JbrnoMon.— ? Yaluds^r gmnp. 

SPOMJJYLUS, Kleiu, 1753, (sec p. 4A\). 
1. SvoKDnn AjaoAwaasKm, f^tOkdui^ PL ZXXIH; Sig. Ik 

1^. teula oblique late ocala, vaha i^feHore late affixa, cHpuliforme, utnbone 
moderate irreguhriter producta, mwglne i^feriore tenm tkvatOt radiatm COtiel- 
lata et concenlrice crane lamellata; talca aupertore eonvexo, oerfM MwyiwNS 
deplMuUa, radiatim costellata et concenlrice obsolete ttriata, coetellit paulo in<equ<t- 
Uhv.s, conft'>'tl% ceqi'.ldisSanribfu, rugulose spimlotUt poHias peuda forUoriim qvam 
anticis, nonnuUis — 4, J crassioribus et ad MervaUa ipbtit atik, latefafUer eOHl' 
pftari»t omaUt; mmteulk mignis, sub-aqualibus, sub^linigaiis, obsolete striolalis, 
utraque prope marginem cardinalem, fere rectum et ineratsattm, eottuia tpimUoie 
hmellosa instructa ; umbone obtuso, extra tmrginent pwlo prqfideiite. 

The lower valve of this spedes is snbOa witii»hroadaoAoe«t»fttginant 
ol au JSimwwmm; it ia rather low at Hie nmbok trhioli h ixngiilar, and with the 
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front area apparently someirbat CM.uvated ; townrJ? tlio inru-i^in (In- vnlvc is fi-pp, 
obliquely elerated, radiately Btriated, and concentrically strongly lamellated. The 
upper -ndre is moderately conTex, oorerad wilh T«y nnioerom mdiatmg ribs, wliieih 
are of sub-oquol size and made sbarply rugose by the concentric ^^fiiri' of E;ni\v11i ; a 
fenr of the radiating libs are stronger, and aimed with laterally compressed, tub«r- 
enloTis wfanet. The ears are zafber laige, almcnt equal, nanAj nnootb, irifh atralg^t 
thickened hinge margins, near which runs a strongly foliaceous or spinulose rib ; 
the beak ia obtnae and ilightly projects beyond the binge margin ; (the last two 
cbaraotoia are not Sttfficien.1ily dttuij sboim in the figure) . 

Locality. — South-vraat Is. UoUoor, m ioft gv^j SHadatonia. 

.^jrttM/tdff.— Airialoor gnmp. 

3. Spokdixlimi wuiiisgixn^ ^nUedtOt CI. XXXIV, Hg. 1. 

Sp. mlm tttperkim oNi^M <mta, moderate etmeexa, irrefft^artitr tauMaie 
rugosa, radialim detm iioHeUata, etutellis luteraliter tompressk, rugulm, mtm pro- 
Jitndit tequidkteHtiim geparatlt, kie et iUio taberOHUa emiait, *gtiam^ormibu$ «<- 
tiructit; nmboite dcpremo ; attriatlia Mb-tequaUbttt, radiaUm eottellaiii; binula 
tutffutki etpr^fimda. 

The in-eguhir imdulations on the surface of the upper valve seem to bo, to a 
oerlain extent at least, cbaractcristic of tlils specii^s, .and Lavf pi-olinljlv hoon pro- 
dnixd by the shell baring been sessile on corals, to wiiicli fragments have been 
found attached. The most marked cliaracteruf the species con^sto In. the xadlaling^ 
sharp, laterally compi-essed ribs, tin so beinc? ?fpfirntpf! Ijy deep furrowTs, \ti thickness 
equal to the ribs; a few stroo'? tubcick;* occur on their surface, but the ribs 
themselres are not ihickuiuMl. 

LoeaUtjf.^^ orth of Poo<loopolliam, in a vbito ewthy Hmertone. 

IbrmaUm. — ^Arrialoor group. 

Z, BwsDYL-m cALGAx&mra, JFbrtw, PL XXXm, Figs. 6^ 7. 9^ and 10. 



^Mi^flu <afaijwft(r, MMsma, 

S^. inla erawo, oMique late tnata; vaha inferiore muUo majore, ttimida, 
m-Mnr- r„h!e - iV, nonmmqmm conoUlea, (orla, ad lerminationem affim, ^nw- 
cala; mperficie lUtem l adiatim eoatukUa: cotttOk aqmlHms,plmwik, Ihwis hnpressfs 
angmfk aepvrvtit, CMOaiMoe mute fam^ottt: ImneUw 

hiterrupda ; ar.v, tonga, aub-Myona, lOKgilmlhmWer obsoMe atrinfyl el mdh »ub» 
n^^^atoiuilrwsta; taUa tupem plmo-comexu, ad umho>mn ^^pf grhhrmtf^t, 
fU^B^ aostetefo «l CMMHiMw tiriata, cottiUu atU paucia aut numerogit, crasti- 
orau$ MeMuUe iranteene tfuamiflirmibue enuMei mtrjovKs ituBtualiiiu, peHka 
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minore magitqne obliqua, uiraque ab eorpore tetta jugo fol'me cotiulalo separata ; 
OTM anffUtta, latiaaime Ingoiuila, paulo dcclwi; aardme dentil e xUnm vvtria 
tf Jwea Ugmteniali medima, nib-^Mdrai<t, int^mto. 

D'Orbiq'Tiy loni; sincn snj^j^n^tftl tlmt the two fornii), descrihcd by Forbes 
under different names, belong to the same species. There can he litUe doubt on thk 
point, lunronr dJAsfent the dulb upftmr atflnt righl la «aime speoimena tba 
upper vnlve has very few stmn^or rilTs, in others thpy arr r^iimcrouB, there being two 
to fire Uiinner ribs between each two thicker ones. The former are shghUy undu- 
iBting anid Jlndy ngtice on aoooimi of the atcto of gfowth oroasing them, the 
latter are at shorter or gi-eater distanros enlarged into broad, scnlc-ltko tuliorcks. 
In young specimens there are always only veiy few stronger ribs present. The 
esn of dm upper vbIt* an onequal, tiie poaterior beb« fBrnller and mom oUique 
than the anterioi- ; fach of tln'in is scpan^fcrl at its base from the shell by a mgose, 
foUaceouB ridgo. of which the anterior is sometimes represented by an oblique 
tntei of ixansynm, dongated taberdea. TUa dunacter indicates a strong rektion 
of the Indian form to the "Eiiroppan .S'/j. (rnncatui, Goldf., but in tliis !,pc( ies the 
stronger ribs never attain the same thickness, ajul the tuherdes on tLc ui are much 
more compressed, cristate. 

The lower valvo vanes in size: the umbonal part being morfl or loss produced 
and with a lat --'cr or .sfnallfr area attached. In some specimens it is conical, with 
the umboual parr, distinctly t«feted. The radiating riha on it aie not much raised 
above the surface and equal, but tlio ocmcentrie lampllr* nrr stro,ii^ly prowmcnt. 
sharp. lamelUtt, aome of them continuous, others partially interrupted. The 
internal edges of toth TalreB ow, a« ufcnDy. toetlied aU round the maigin. 

XoeaKMi.— ^'car Coonum a.i.l near 8«rdamnngalum, ia^grey laadstone. 

Jbfwoljaw.— Xricbinopoly group. 

4. SMMsnVB WOMJOWTOOT, SMiczka, M. 1X3311. Kg. 8} H. ZZXI7, 

Kg. 2. 

vahn infertore lumida, convex^, ad vmbonem ^Itu mintiKe Me oJp.Ta, 
radiatm coatellata et concentrice ttriata, ri^mtU:ai>amHm,p»l^kM^*^ 
iuHitu hand km«Uotl$: wOva tnpera elongoU, rel Me. omhf, co.n-.ra, a,l ,anhov^i 
»,>pe\.hhnsa, rnrlMHn cMta, costulu, ^libua. haud tubercuiatis. tnt^-aUUu 
out msmdislanUOus aui mgustiorWm ; amrkalit mmquaUbuM, MgtOit, ^»»n<Ma 
jKwtol «ii»OWi ««^^ 

Thetormof tiieAdlia amnawhat variable in tUs species; it is r^ither olon- 
«atel7or rTndly ovate, sometime. irre^vJar. evidenUy depemling upon U^e^ 
S 2 oW on which the lower valve was sessUe. The nnin«t«., itto fi«^ 

uppe/valve. readily distinguish the spectcs from ^^l^'J^^^.''^"^ 
tlieliba aie either narrower thaa the ribs, or they equal them m widtt.^ww ««»" 
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i changes vary greatly with the state of preservation of the surlace. A closely allied 

i European speciei 1« iS^mmfyhu §UA»ktm»t d'Orb., onljr diJfering ficom tb« ladim 

' form by a little m n-,- ill-taat radiating* rilis untl comparatively larger enrs. 

LoealUiea. — East of Puallj, Moraviatoor, Odium, in yellowish compact or 
nudj UnMfanie. 

JbrNia<NM.^^>ot»toar group. 

XLIV. Family —PLACUNID^. 

The animal of the typical species, Plaeuna plaeenla,* Linn^ » symmetrical ; 
• it has the mantle margins perfectly separated, surrounded with smaller and larger 

cirri, and InteEDoillj Itarnished with a kind of a pendent border, as in most species 
' of the FscniOBM : one pair of sub-equal gills on each side, long, crescent-shaped, 

I posteriorly attennating to a point and unite<l ; adductor muscle moderate, sub-ccn< 

I tnl, lound, single ; at the posterior side of it is a small, indistinct impression caused 

I by ^ bnuwhiopaUial muscle, and near the hinge a third, also small, but more dis- 

tinct, impresnm of the pedal muscle; foot sub-cylindrical, tubular, and cxpamible ; 
lips large, sub-triangukir ; ventricle of the heart free; generotiTO (Mrgan wd reetum 
attached to the right mantle-lobe. 

Shell eqiuvnlTC, or very nearly so, compressed, thin, of a pearly tubular 
i structure, externally becoming often finely lamellar ; ligament maigiaol* eavtalaga 

I attached to the external side of two diverging ribs in one valve, correspondini^ 

I to two abuilar groores or ribs in the other valve ; muscular scar sub-central, round, 

j Gray more than 20 years ago suggested the separation of Plactuia audita 

. allies into a distinct fiunily ; but smce the examination of tlic animal of PI. phceiitn 

Woodward, it Irns been thought better not to separate iLtm from the AsoUiiD^, 
The organization of both is no douljt very similar, but we find that one of the 
.• most important charactcra of the Axojuiiv^, the peculiar development of the bysstil 

! mnaeles, is alt(^tlier wanting in the Placvsidm ; iLc skulk of this last lamily 

are, besides, symmetrical, equivalvc, or sub-equivalve, free, supplied with a marginal 
ligament and iotoaial cartilage. The Imbifat is al so vorv different. Ptr>rvnrt is 
fonnd on sandy stuves, and has a very cxteusUile veruiiloriu loot, with which it can 
bury itself partially in the sand, spimi^iig at the same time a few thieada of liyinu. 
Flaamma 1 found loosely lying on coral-reefs, llie third j^enns referred to this 
fhmilyis based iqKm a peculiar fossil shell from the cuccue of Paris, for which 
Deslmyes suited the name SemiplicaM<i. Of this last gwraa, aa alKnant 
form occurs in the South Indian cretaceous deposits; it will bo notictjd subso- 
qaenUy. Of the former genera, a few fossil species have been noticed Irom tertiaij 
•U posits only, but none from older formations. Bor one or two noted from erata- 
ceous rooks a new generic name has been proposed ],y Cunrad, nnd the junmie 
speoiM liaTO been named PlootmopsM; both aru relerabk to tha Asouiidm. 

• Sc« Woodward in Ann. ud Mag. Kit. UtM., Sod Nr., zvi, p. iS. 
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1. PZmMINS Brng., 1702, fPlacenta, Retzius, 1788, non Klein, 1731 ; cuilem 
H. dud A. Adftni8)« Buborbicular, compressed, eqiuvalve, anteriorly sub-auricuJate!, 
tho ear being indicated by an indistinct furrow ; biit.-c in ttic ri^ht vnlro with two 
onequal, moderately-diverging ribs, tUo posterior huiug the longer one ; cartilage 
atteehed to tlie ezton»l tide of the ridges in tlic right valve corresponding to 
t•s^^> ciiiially luf,c,' grooves in the other valve; ligament njin, mm :,'!r.al ; muscular 
Bcar roundish, of moderate size, sub-central, placed sonicwhut pustmior to tho 
median line of the liinge. Type, 1*. flMenta, Linn., fFl^teenln orbieularia, Ret z.,) 
the only recent species known. Tt not only (nfTers In- ifs sli^litly -iliver^ring hinge- 
ribs, but also by being anteriorly indistinctly auriculatc, wiiile iu I'Uicutiema there 
it no fmee of an auride. 

Dcshavos (Piii is fnss., 2n(l r-dit., to! ii, p. 126,) discusses at length the author- 
ship of the name Flacma, and an-ives at the conclusion that the name has been 
trrongly attributed to 8olandev>teite Chemniti,* and that its true author is 
Brugu'i^r. Tho naiuL- Ins however, lif^fn propnsnd f<,v the typo s}>cci«>s Ostrm 
placenta of iiiui6, and should, therefore, be reserved for it, as Retzius' name 
Ptacmta has been pre-ooou]^ hy Klein. wMch ISwt i» admitted even by 
Deshayes, for Klein's name va> pubUahfld 24 yean earlier than Linux's zth 

edition of tlie Syst. Natune. * n 

2. Pt«eiatmt$, BioUesIca, 1870, fTUtemia apod H. and A. Adams). «ien 

irw^hu-ly suVorbicular or sub-qua«lr;ip.-ular, rompresfinrl, with a more or 1m« 
straight hinge-margin and sub-oentral minute, indistinct Iwaks, no imiicauon of a 
byssd sinus ; cardinal ribs in the right valve iridely divergmg, mb-eqnal $ caitilage 
atlaohfld to the external margins of tlu- hin-e-rihs nnd h^l-ed in corre^pondmg 
grooves of the other valve; muscular scars roundUh, below tho centre oi the 

hinge. Type, P. *e//a, Gmel- , , , , , 

Only a few leoent species are known. A few species have been recoitlrd imtler 
the name Pl^cuna from tertinty deposits, but the rektions of the two genera havo 
not been saUsfixctorily determined; one op two cretaeeous fhrma, whieh bad first 
loan described as Phm, were subsequently referrrrl to distinct genera I 
hnre :u1npfed a new name for this genus, because the only one, ±;j,h.j,pinm,^cL 
could be used for it has been variously applied by diffe«eBt an«hon, and baa beddes 
hesB letained in Entomology. , „ ioo\ 

3 Hennpru-nlHla, Desb., 18Ci. (Paris foss,, 2nd edit., vol. u, p. 128). Shell 
«,undly oval, soUd, compressed, sub-equivalve, binge with ^ shght^ diverging 
fa ««* «f "'^^ fittu,, between ^ose o «^ 

MTwhinh 1..^ nlrvatrrl and have between them a smaU fosset ; the cartilage 
i, .^tachcd. as in riacu.u, aloog the external ride, of the btago-nbs. ^-^^^^^^ 
L prindid distinoUon between the pn . ut genus and VIM, .v^^ere U c car- 
S!g!t!!r.ted in the moxlian pit. 1^ M^fl. soUda, Desh. (01m. Fl.cuna 

MdaJ, from tlie Paris bsmn. pUcatulai the 

TbA genus lepMsenta a conncctmg Imk between / w™« 
nmbooM «ie aUghtly iattened and may have been temporarily attached. 

• I an BMhle to irfw to Ih* f—9» » tl« tU«»nlt«. 
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HEMIFLICATULA, JXmA., 1861, (sec p. 451). 

L rBBHIEIICUZQLA. HKOJIAt StoUCMka, PL inTTTTT pig. 4^ gjad PL ZI^ 

Pig. 1 

Memtp!. f? ) Irnin rohimh.tlf oroln, /riw', mb-aquivalvi : valcU paulo eofi- 
teximnUu, dcxtm allerd tmgu ckpretaa; umbonilmt tumeiee$Uibutf gcHtit, tub- 
meHtrntu mm^iite mfteo wift-fmtAmNiK levUer emargkuitp, potHeo eomwwfaMttlo et 

modicf expanso; siiporfici,^ .^fi-ii^- i nncentricia craasituculu, 8ub-lamellali», et ad iu- 
iaralla stilcis incremenli ttonmdlu mtata ; m vtroqite laiere wnbottit eottula 6>Vpj> 

B]K]limmdl7ovsfe,nit1icirfliili; vahec mb^qual, tha ligbt being a IftUe Imb 

conypx than the left onp ; beaks sub-ccntral, soriieu lKit tumid and pointed ; anterior 
margin below the beak slighUy emarginatcd ; posterior oonT« and somewhat ex- 
panded; Burfiice omamentod trtth caoomtrlo, mther airoiig itritt and some more 
distfint undulations, indicating stages of growth. In both the valves examined 
the sheU is only partially preserved j on tbe otwt these is a abort hinge-rib in r rn ]> 
of tfiem viaiUeoD eitlwrsiileof fhebeak,~ttigM libe mMting at the beak at an 
angle of about 90 di^M; th« asteiiar lib appMOB to ba » little kngar tban tbe 
posterior. 

The general diatpe of tbe sfaeD and tbe pnsenoo of hinge-ribs in both vah cs 
agree with Deshayes' irrn,;pU,:..l.!a, Lnf in the present species the ribs arc more 
diverging, and there is no distincst indication of tbe small pit in onn of the valve* 
of iJeoopluiaMms tm the two ynh^ namined aw, howarer, far liom sufficiently 
perfect, it would be to «o advantage to introduce a nav gen«cio smiie for tluiiu 

Xoca^jVj^.— Ninnyoor. in a white euthy lin»>«*^yT ff 

ArM«MiNt>— Atiialoor graup. 

V^J*" '^'"'T^'"' °f ^^'^ ^^f'-<'<^ is in some respects the most simple one Of aU 
SicS ^iio m^v^ of tbe animals are quite separated, with a donhle 

lot wIfnT •'^'^ fringed; the gills are simple, the leaflets 

on P^ ^f .ub ' °"/^""r' '-^' "'"''^^ P-teriorly together and to fHa ™«tle, 
Tthrhl «f Tf^' '^'^^''^ ^ appendages on either «ido of the nuu.lb, 

aingTe; ^ l^^"; ^X^"^ '^"^^ "^"'""^^^ "^'^^^ 

T ^ elongately-ovate or of irregulnr shnpe. the fomirr an- at 
east tompon.nl v ^ ^ htter always attached with The larger ^ve r^ht) 

an obtnT3„; , . "S^* <>f 't ; lunge edentulous or somctimea with 

««>nmu7. mace or kaa bomogeoeoqa and aub-nacreous internally. 
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Tlie Os-rnrri^.r. riri.^ pi'iiicijuiKy ijistiiigijslieil from otlier nUir-fl foms of mono- 
myarian Tdecypoda by their single gills and almost entire ab&cacc of the foot. It 
is, howerar, not ixntefa that tliiB latter dfaaracter inmld a|iplj to all the forms refer* 
able to the family, as, for iusiance, to ninny <>f ti t- fossil Gryphtpo: which have no 
trace of attachment. And in young oystcn there is a small indioatioa of the foot, 
titia of^n did very prokibly develop fortbev in those speoiee irhioh remained fkec^ 
while it became obsolete in others which selected a sessile habitat. Many concholo- 
gists have lately inclined to imitiug all the dUGeient forms, which had been classified 
under the thie« principal genera (Mrea, Orypkaa vaAExogyra, under the fint>men* 
tioued name. I have here rotainod the old sugfjested tri-division and also noted some 
of the sab-genera^ beoause I ftdlf believe that the three above mentioned genera are 
as well founded as those of most other Pfelecypoda, the siioeics grouping themsdves 
round certain gencrio tyjics. Katorally, when we become acquainted with a lar^- 
ntunl)cr of closely allied fossils vbich have descended from on.0 common stoclc, we 
find tliat the many intermediate Ibrms greatly interfere irith a at(iotI]r definable 
daadfioatoiy amnBgMnent. And this is very much the case vitii Ibssil Qsms/njr ; 
tlieir remains arc amnn^'fl^' most comwAn fossils, and their shells are often preserved 
in beds whei-e, besides Fkltimd^ and A vicvlidm, hardly any other kind of shells 
femain unaltered. The coasequoDfieis, that the generic distinctions must bo framed 
a little wider, and based upon more general charact-ers, than would probably be 
thought admissible ia other families of Pelocypoda. Even those concbologists, 
however, who aavooate the geaerio unity of Odrea always admit ttie otrnTenieiMfl 
of most of the divisions here adopted. 

There have been very few OtstssiDx recorded from palitozoic rocks ; the re- 
malna aio uncertain, «hoii^ it is not probable that fbe fiimilr is aUogetbcr absent 
in those old fcrir.a(ioi;s. In tlic Trias, both Gryphca sjiA Rtagy'^ are certainly 
represented, and probably also Oelrea. In the Lias the species of the two first 
named genera are found in abondnnoe, and Oiose of the third become well marked. 
In the Dogger and Malm the numlwr of species has constdpri^ily inci-eased ; in 
the cretaceous period it is again larger and attains probably its maximum. The 
gcncm are there slightly differently represented, ois., the nmnbcr of spwiea of 
Otfpheea diminishes as comparcd ^vitli Hio J-na ; .Eav/^i/rfl if"i> J ' s i<« maximum ; 
and OOna presents the greatest variety of form, but the number of species them- 
selves is not very large, they chiefly belong to the sub-genua .iiwAiymMa. The 
tertiaiy epoch was mostly inhabited by Ostme, the t«-o , ,t!uT -prrm ni-n ro-npara- 
fively very scarce; the total number of the species of this fiunily is most probably 
smaller than that in the cretaceous period alone. On the wholo, there are now 
about GOO (moreorh»s correctly defined) species <.f fossil Os/mr \m whde 
that of the rerrnt 5=p(>des does not nearly amount to one-sixth of that number. 

1. 0»lrca, Lmue. 1758. Shell irregular, incquivalve, attached with one valFS. 
the other being usually smalh r. more or less inequilateral, with stmi^-ht or .h-htly 
curved beaks; ligament lodge<l in a median groove below the beai£s. the ''S«f ™ 
area more or less extending on each side of the groove; it u mMlMHi with 
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fine tramvenfl mived lines or stris; moseular scar sub-central, varied in shape, 
depres&ed, or very little elevate d ; ^^nrfoce oanmntricaUjr latnellar, or vith ladiatillg 
Bub-obfiolete ribs ; O. etluiui, Liaa. 

la. Hm vaaua OMraa ItM been naemed fi>r tlie qpeeies with foliated 

pfTitrically laiucllnr shell, only oocasionally there are some supi-rficial ribs present^ 
but tbej do not extend to the margin o£ tlie shell, tliis bviug entire, though some- 
times imgobur. 

16. Alectiyoiiia, Fisch. do TVnldh., 1807, f'wVfe Bull. Soi ., Moscou, viii, 
p. 108 i Loplta, Boltea, ftpad and A. Adams j J}eiidtv«lrea,^yia.ixia., ISIO). 
aiiell gonomlly attadwd awr Iwaki, inqgnlar, nmully of a hnadijr oratoi 
or rounded, more rarely of au elongated si^oid shnpe ; the posterior part of the 
hinge-line is often somewhat expanded, the muscular scar exoeutriu and raised, the 
bttb aUgUlif eumd, «ia the Hgamnatal groove u In Oaift»i mrilMe with 
radiating ribs, which form strong dentations at the margin; typo, Osfref crhfa- 
ffalli, Linn^, A peculiar section of Akciryoaiu are the narrow, motHf sigmoid 
diaped, strangle oostatod (Mrea, lepresented V O. ourimiUi, Lam. 

Sjjr-oii's of 0.-,fr<-t( ocriir in griydt numbL'i* in the mesozciics. TIioso lir-longin™ 
to Al^ciryonia arc there most numerous and decrease in tbo tcrtiaiics, while the 
inmber of true Ottrea imoreaBn fkYim tiiat time up to tlie present. 

2. Gr-ppfhPiK Lam., 1801, (Pyciit><h,n!,\ Fisch. dc "Wulilh., TSSa, Buil. Soc., 
Moscou, viii, p. 118} Giyphoairm, Conrad, 1865, Am. Journ. Conch., i, p. 15). 
Shell genenllj bioMDy orate, isecpdvalTe, nnially attached when young, mostly 

frr,? wlipn adult, attached v.'ilve laiL-er, ooii\ r-x, wUli ,i shotigly incun-ed and often 
spirally twisted beak, smaller valve mostly flattened with a aimflu obtuse beak} 
ligamental gtoore simple, aidied, distinot in tiie oonTSK valve, ibt and oAea lepra, 
sented by a uniformly strintifl Duivg^iu only in the smaller valve; musouhrsoar 
excentric, generally somewhat impressed; type, tuguiaia. Lam., recent. 

The Orifpkme are iitBt known in the Trias, and it is not improbable that 
they are already found in the jwilaiozoics. In the Lias and Jura they arc most 
numerous, in the eretaoeoos period their maaber deoteases; from the tertiari.es 
there are oofy few known, and in the recent state mfy one. 

3. Exoffyra, Sny, 1S13, (Am. Journ. So. and Arts, i and ii, p. SheU 
usi»Uy eloagatcly or roundly ovate, somewhat inegolar or of sigmoid shape, inoqui- 
▼nlv^ right valve nsnally more eonrez, attached at the nmbo, left valve depressed, 
or slightly elevated, beaks of both valves strongly spirally twisted; IfffMiMntal 
groove narrow, curred, marginal, flattened out inferiorly (or on iliu cancave side), 
boMnded above (or on the convex side) by a narrow deep groovu, which always 
nnnaM s vvdl marked, while the upper part of the ligamental groove is in old abella 
covcicd up by a sbell^aminai both valves generally have a raised fold, or a bkint 
tooth, at the posterior end of the ligamental groove; muscular scar excentric, 
hnprcBsed ; type, E. cotlatm. Say, from tertiary deposits of Hew Jersey. 

^ The species of Mmffyra ore probably most numerous during the cretaceous 
period; none Is known recent. There are two alighUy diflforont sections of tho 
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genxis. The one typical form has ilie loft valve tliln, quite flat, or slightly conrex ; 
the inner mantle edges arc mostly smooth, the light ralre usually of a roundly 
orate, eemi-globular or touid ibfin ; a irell known oreiaeeoin tarn, of this type is, 
for instance, Exogyra aub-orbiculala C -~ ro!u>nba, Dcsh.). Sometimes the beaks of 
the attached valve become quite i&disUuct, as iu ^xoggra Ootdomif d'Orb.* or in 
the South Indian Sx. Jkvtta. 

3n. The other sccriuii which may perhaps be best typified by the cretaceous 
E. BoumngauUH, d'Orb., has a sigmoid shape; the left or uuaUet Tslve is of ten 
considerably raised at the margins, flatteiMd or sometimes even concave abont the 
middle. To this teotion !Fiaflher*a name Amphidonta (1829) is applied il>'. 

Thn Exogyrm are sdvaya imigrmmietrical, being attaohed with tUo right valve 
laterally at the umbo, while the lametalTe of the Oiypluea\» wnDfltinMS api«^ 
lently qtiite symmcti-ical, and if there is a place of attachment it is almost or nearly 
central. The fliaraclrr of the liganumtal gtoove in the two valres forms a good 
distinction between the two genera. 



IdiT or oniiOKW)i monh 

Coqaaiid has very recently puUished » " Monoffraphio du genre Ottrea," embodying alt 
fho WcAm whiA b»v« been dewrilwd firnm •ulbeatic cMtuwout racks up to 1869. The additions 
awl dtrntiaiiB of ipecaia nanw wiH lie «xtwinely «wr. I* woul'l hardly ai'P«" n«c6aaiy to 
repeat here »ll the nam«». wore it not lor the pur,x«e of Mmpleting the list ofdl weUlMCwe 
PelecypoiU, known up to date. I ahaH enumerate the Kpwica sceordi^to ^^^^^^^^^^^ 
tion n vppWj aiiddle, and lower crctjieeoua roc-ki!, and shall nt As f " * ~" 
to the tht«c g«neric diitinctions wWeh 1 b»v« alf«dy indi«t«d. 
Aa reganb the geographical di l trib i it iBtt flf lis wdaoeo 
ite wW^ with ali^t iltamtiaH, ess U puts* fcllmrs:- 
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hU.i—0. alrnpla, d'Orb., Ara^oncntit, Coq., (.lormtelit, Coq., Ctflttm, Coq., 
Bod), DoIn, C / OtffiaaJ engsroUei, Hocm., Geraami, Coq., ^/J MmnnvmVt'^, d'Orb., 

X^MWrj^, Otab., «Mm|«<lifv> 8ow., Mareti, Coq., MaMritanUa, Coq., Pa%(«gndU, Coq., Patijikti, 
Cwi.,pe,.eUj,kanti; Coq,, polyphemv,, Co([., pr<reur»or, Co(i.,pra/,f»ffa,ShaTff,pu«Moi«, 9hmtpo, 
rtdansularH, Rmm.,' Ilouxi, Coq., ^S^Anum, Coq., Tft^Aoiu, Coq,, Vvoaeati*, d'Orb. 

GrfpAtta. 

Goldf,^iiti«»wtoM«i,, Cott, J»«»i?»«m/ Coq., Bo«mn^»vl(i, d'Orb., 
Coq.. Gmm«A». Coq., <5»fo»i. Dofr, Jb., Coq., Coq.. Coq.. 

JTtwM, Coq., r.*; d'OiT , Coq., ft^ttm, Baeh, ^J-j-^^ii., d'Orb.. 

nmiteiiana, d'Orb., laLerottykra, Koch ct Duak. 



Ottrta, 

45.73 -0 JlMr^r.,;.. P. and Roux, Sow., r^J cmmbU, J>ttt., knttott, 

^^^fO'^-. . Coq.. oprro.U.,.,, Reus, (baud ^-Z"-^. apud 

ij^., C.,.. Co,,. o.io„ nrJ«,^, Cci ' 

, Mn.j, »4rin, C«q,, mMir, Coq. 



oabb, (Pa,, cut. ii. ^oi^i:.;B,7'';^.f > 

. BtoL, .tffMAAf, Coq.. ilwqR'faiW, Coq., 



• 8r«iiirii mirlted with u iwtwi.l, «i „ . , 
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antilii, Rfuss, Btintiuiri, Coq., lella, Coq., .'W/iti ai-, Shum., lieoyttrxa, Eichw., liomitcar'it, 
Cft()., UoHfitruti, Coq., Hour/fuiyxaii, Co<l., Bretrcn, Uabb, ^^rM^drrfi, Cuq., Ciir(]ii/0ireM«i«, D«fr., 
CmUUana, MeSv., cOmjire*tiro»/ra, Ducat., eoafnigoiia, Cou., ff) ttltfltt*, Coilq etmtvtrit, 
Miiust., frtr/ar, Coo., «re»lliimargiMata, Oabb, crenHliixaryo, KoctD., cmcuIhs, Coq., t-apelloi'Ut,* 
8t<>l. (.')c«iri^oniiht, Oeill., eutxirOttrU, Nilac, lienld/a, Dcfr.j dcu/icatifera, Coa., Deiiaycti, 
Viich., Leeillr'i, Co<j., ttieiolvma, Unyle, rf«iio, Dofr., Egyfri, Giitnb., (O-ili n . r. (ir. 18GS, 
p. J68), wi6'», Defr., FortfemcUi, Coq., Franiiiui, Coq., OVMohm, M. and Hayd,, Qiimmnica (ma 
QarnmnauitJ, Coq., Gt'HiUi, Coxy, gMra, M. and Hayd., iyji y aJ Iw iiB, NilH., liriaath, Ga\>h, 
(Fit. CaliL, LI, p. t03)> intt ar adiatA, Giimb., /ixw<, Coq., A'aruttOK(Ki:iirriin», Coq., A= utnlvlaht, 
Eicbw., nan Sow.), iMaeraeiana, Coq., lUhfui/ormit, Coq., ?.Ksitf, Gein., lugnbri*, Coll., /.^uj;, 
Shum., j\['i</f/ixffi, Zitt., aaUri/nruii*, Gabb, Mfgaru, li 'Or I J/#n-ryi, Coq., «»ipr(w«ma, Coq., 
(=mnmU, ftiem.), muUffomu, hiukh., (eadtmhiitcb. et Dunker), mui/iiira/a, Cou., Jl'Aiiii?ii»n>,t 
ReuvB., iir«MtMt, Cpq., iViiirMMiMmMit d'Ork, iKuBM*. Coq., o^Kra, Dofr.. Coq., 
Oj»r . II., SIi tiTt , aryriyitria, Coq., pamla, Mort., patuttrforiiut, Oabb, jiana, Defr., fttUnOt 
JI. ;»iid Il^yu., peelinatu,* L., pevu/iarit, Con., peUueiJa, Defr., Perani, Coq , PftfMvritntit, 
Co(\.,j'Uuarala, Sbum., O.y jihrnosa, Mort, Pomeli, Coq., pti.Ui/'ioni, Coq., pnlem, Reuas, 
}i(iu^np/M»te,Sham.,iW«i:aMi, Coq., £eitmdi, Coq., Benoui, Coq., i2i//«ri, Dubois, rodinta, Con., 
Jlo«Fi»!», Coq., AiwwMft, Coq., SdU^Mim, Cvq., nM^MMMf Sow., ««rrate, Defr., «;ir<iMi>, 
T. nil , ^.''O.; tIriatKia, Eichw., tui«fafa, Shum., tulttjtatitMa, Sow., tuitrigoaalU, B. Mid 
Shum., teeJieotlit, «fl!»H, TetvgemU,* Stol., fefr,iff(m<i, Baj le, /raitthcida, M«ak tsd Hayd., <ri« 
«i^A«n>, Schlolb.. ,■, JO ■i.Wmm, Coq., triHama, Coq., Titome/i, Con., Ksyu/a/a,* Schlotb., 
(^ttgiUtw, Forb««, — f<mtictrwutt d'0»b., «- *mw, Ooldf.), «ni««6i/«, Defr., 
SuboU, (mm Ooldf), ff^mmipinu,. Sow.), FefiMril^ Leym., WKe^ Coq., Coa., 
^i'= nenlitiDlni, Nilsa.), tt'esMnHiitiua, d'Orb., ZiUrUiina,* Stol. 

a24-2iS. — Oilraeile* aquiUam, cnita-parati/iciit, eriil<>-vfi^imt»*, maetroidet and nijs<Mi«Atr, 
of Sohlotheim, «rf, bcmdee smTid other* by Defrnnee, Dubois, and otlicrs previously mcn- 
tioiud, alBMOt only known by iwme. They can only be idenlifted by tho mmination of tb« ongmal 
apedmenB. , 

I may aUo mention the following specie^ described nnd fiijnred by Scbafh^atl (SCd-Boyem. 
Loth. Cre<^., 1888, p. 135 et .-eq.) : Oftfr-'i iM>, e»,cU>, .It^urlala, prarxpta, .<-uiipfethui(a, emMa, 
f«i*f<MHfafe, otinMa, «iy«:<^>'lx'', .>,<im.,Ht,.,fulH,m ami >Av,^i ; all arc honored with the 

atttWa "miU,- Oougli oevenl «rf tha uaum had bom preriooily appli«d to otlwr apeci^. 
mkh «r tlMot aw oKtaoaoua asd wbidi bwL. otber fonnatuoa, it » impaiiiUe to at Fment; 
aoano arc noted aa " Krni^etr^a." 

(rrypitfa, , ^ 

009.0 ir, stol., Jrriafoor^^M,* Stol., ^' iet^^t; Sl"«»-. 

.rw,„...„, Mort., (?<].} cyrlo«a, kUh, /oy.i., Kioh., Reu,., Nlbe.. «r,er^./-,t 

Oabb. «r,n«,§ Con., Mort.. j,/»A««,V«r.l| d'Arcb.ac, Ji^>u,ii. G Umbel (0*tbaycr. 

G»enag«b., 1«68, p. 7«W), Gabb. owtorffa, Laya, Lam., wwr. Kort. 

217.27^^. -rtrfMB. Rosm., Aw^^iw'. Coq., Br»<t<,i.«.h, Coq., ^=™'./<.,7.. Kichw), 
< I,, Coq., /W../;, Coq., Ooldf., 
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M«aard}, Mimlrn, Ila^., citr'!:l".i.* Lam., ( = halioUuJea , Schloth., = coraH-arleiit, Nilss,, 
= itoma/oiJeii, Forbeijj piicj/ha, Duj., PtueiU,-f Coq., retieiikta. Quia., t^Mundta, R«a««^ 
SolUeri, Coq., «|MMrlit Bratf, tlriaU-^tlaia, Eicbw., TamitliMj^ StoL, A«MI«4 Bon, 

'SS.OQYBA, Sty, 1821, (see p. 464). 

1. ExotiBA HAUOTOiDBl, Sotoerbff, VI. XXZTI, Kg. 7, and PI. XXXVII, 

Figs. 1-8. 

int. Ctoaw JU/Mw<ta, Bow, ITra. Ghwh., 1. p. 07, pL M. g » j j | i to i, Argyn^ ut OrfMc 



UM. A^KTMi onmililu^ Forbai, Am. GmI. Sta.. leol, vd, p. IHi pL il*; Cgr- «• 

IuRO_ Offm IkH/'i; Pnqiinnd, Moooi;. Oi«r crvt, tr. M 

JE*-. /t»«<ii iate semiomta, aurybrme, d/^res«(t, 9»b-i<Ecigata, ad margiaem dor- 
aalem eonotiea, 4NtM»«paie«Riwi<»iiMwfo; 9aha ^fflxa plamtata, nmumiqtiam irrtptt. 

lariter ercttmla, ad margmcm comexum svbrarhmfn, deiiide rapUh- <krlki, umbone 
valde intorto, caica libera fere fUma, ad marginem convexum aUquanium ittcroMalo, 
tmboneiiidiMH»ulo;fima HffmHentiOi bmga, owwyteoli, ii^ eotia etenattmargiiiatn: 

impreagione miucidari tubcentrali, magm, elongate otaUt, 

Forbe» already noticed the great similarity of his E. orknfattA to the 
Earopean J?. iatMoidea, pointing out that the difference consists iu the angle of the 
larger valve being more marginal, while in the European it is more mediaii. Thlg 
oharaoter is, however, not oonstant, either in tlic Eiuopcan or in the Indian form. 
I ean tee no eaaential difference between most of our specimens oud those originally 
fi- un 1 hy Sowerby (loc. dt.). The fcm arbofli tlui valTM b alimnt euetly 
the same, even ^pljing to some jM>cnliar ntctnaities along the vrntral raofin. 
Bpecimens inipliiob the angle of the larger valve is more median (see pi. xavii, 
fig. i ah Q occur in South India, bat they am me. whOe in Europe Che aaae 
Meof more commoa oocsumnce. Sometimes the form of the shell iintaOj jmaUr 
orote, or the lurger valve is abnost gibhose and rough on the suriiuw. 

D Orbigny (Prod, ii, p. 236.) considered llie pnaent spedea, or nther Forbes* 
fj?^ ' " ^^"^ «'^»»«'«"^' " = o^tracina, which idcntifica- 

^ItZZl^^r^ Co,uand>s newly proposed speciiiona^e^. 

^iJ -Oototoor, In n ?rey or wddWi celoaiwp. aandrtwie. 
/'WDMAoH.— Ootatoor gi-oup. 

loeauLt^"^ fe«nd in the Fpper Qreen»ind of Engknd. at various 

r"^' ■' ^ '=l""-ac(eristic fossil 

^ n^tn "•'T"' rBoUmoffi^ of Coquand). and holds 

^ ^ ic lu ; ^ T »»*Mili. Lrfto. whew ft oocu« in the lowest beds of 
our senes with A>n,„. Iioto„u,genri^ rut»^, ^ iHiher dumuteirtte impede.. 

• 8p«,<„ nurked «:i.h ai, «,eri.k (•) olw th. »..«L t-^- . .. 

t Vorj dowly allioJ to luxUctoiJ„. Sow. mOMtm 



S I<t«»iwttt>i<itaiitdMUMwi^.^. ail. ^ 
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9. EzooYBi omuoWA, Jkmarck, PL XXXT^ Eigi. 6— IS, iiid PL ZZZYI, 

Figs. 1 — 4. 

1801. FlaiatpiriUi oiirariita, humi^ An. t, rtrt., p. 70O. 

1520. OtlnteiUt katiotoitlrUJi, Schlothcim, PctTcfac! -.i . f ±i (non Sow.). 

1521. ,. Biirir«/iiri>. Wahlenbors. Petref-. p. ft8, (nen BroBg-, 1832). 
1S18. JPxtwym »<i>u!.. ' i ■'. i.* l- nrtios Ttium. Gcol. Sot:., LooiL, vu. p. 186. 

1617. Ottna tnjuJnla, d Orbl|;n]-, Voy. d'AitroUbo, l>alfniit., pi. t, figt. 43-U {ada Deali.). 
18J0. M MKn^adi, d'Orbigny, l"!!!!!.. ii.l>. 256, <%r;orf«. 

1869. „ osriWi'-ir, Gi itiit! «t O <vf .to -'iXw, Coiinand, iloo. Oilr. crtl-, p. 88, pi, to!, fir« I— 13. 

£x. testa elongaio omta ; mica majore, out i^feriore, plm minmce elevata, 
nonnwtquam plamlaia, prope marginem ttiptrionm mHgtOata, mmbm taU* vnewrvo 

et spiralifer lorfo, cf pluHH h.cmuer'fi ewrmiMcU el in Jeclivifnfi' fniprrct, 

plaa miitmee preecijpUata, miiHuuqmm costk nonnullit Miquit mkUa, prope ttmbometn 
MwiK; wfm tmmort, («tit tupera,) rare pkmat«, tt^iirime «d maifhen tMtemm 
rfgffifa. <» (lecliciiate concentm i rKooso sfrkih' < / ifcUKx^tifim strioMa, medio plana 
out ameanOt tetmi, wm^ow wide iatorla; sulco UgamenMi aufputo, mu-ffimU, cur- 
tato, in valm mafon eotta elwata, w mtnere dmte eiMsatOt o6te«H iiwi^»atO} 
impretrione >mm-nUsri laHuncnla. inrfiiil'TUrr ^nhq>u:it,-a!n, cxcentrka, mprct'Sr^, 
modo infra timbonem orienle; margme pain^di imdhpir ,almie crenulato et t>iru^lu^o. 

This is an extremely variable species, but always possessing a more or less ovate 
shape, wiUi stronglv spiraUy twirfed Twain, ittMlly «ttedied>r ft p<w««m of 
larger or lower, valve. This latt<>r is on the surface flattened, lux-ir thr- nonvcx mar- 
gin angulated, and from there nunte or less rapidly sloping towards the margiu itself. 
Young, or smaller, shells haTe this slope generally narrow, wwtei with the usual 
cimoeiltrio«l»!e and pUcations of growth, or ther. arc only a few obhquc in- 
distinct ribs traceabl. .,n tbe slope (sec pi. xxxv. fig. 10). or the nbs are aU of 
conaiderable strength, as seen in fig. 8, pi. m. and ^ pL OTt 
»rtdatiMii from one to the other, collected at the same locality, ai« so gradual 
SntT^ecific importance ea. be attached to them. The plicatioas are. however. 

very different from Uiose of i>. pUci/e.-a, Duj.. eadm JJ^J^^^* 

Inilm«-Hde.flieritadoil0lbegtoaiU.ean. lc and extend over tJlO entiie dopo. 

but thev originate bola^- it. nnd are also much more numerous, 

Z^ Z lax-ger shells the upper, or dorsal, slope often Bonuwrhat «jp««l. 
post^' U to 1«» precipitous (s^ pi. .^cxvi. fig. 11. The s„.ngt and 
Iluhr^ of aU th. .frW. and folds of growth greatly depend upon t^e regnhu. y 
^'Sect on which the species is sessUe. This, partially at -1« apphe. to 
1 sleS of Cribs ok the upper dope, for these lil. an-, as a rule, only 
tne siren^iu oi ■«« an irregular phice of attachment. 

layers exhibit & toe ndiating •tnnthm, appawittV P™» f 

ture of the shell (sec pi. xxxvi. figs, ia & W)- 

The smaller or upper valve is rarely flat, more generally OOIU»«V aU>»« thj 
The JP^^jy ^ ^ With coa«ntri«. Cl0» pH«U0» ^ 



convex mai-gin 
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numerous docussnting striie; the beak is always equally strongly incurvod ,is in tli© 
other valve. la botli the pallial mai^giii is finely oKnula(«d all miinrl, a;ui at the 
tentisl aide, vhen taat tira hinge, it is rafleoted over a portion of the ligamental 
furi-ow and the beaks, is finely striolated. The muscular scan ai» inegolarly 
exoeatric, being situated somewhat near the ventral mar^'in, cT(>avatedj •»! tiieir 
npper edge begins almost immediately below the region oi the beaks. 

The Indian specimens, in which the ribs are not present on the donal slope of the 
larger valve, peifeoUy agree in general cImrac'CT witli European ones, pni-tictilarly 
with those iWtm the Pyrenees mountains, described by Leymerie as Exogym 
pp-enaica. Even in specimens of this form, Ibr which «« m indebted to 
Prof. Hobert, I can, however, obsnrrp an indiratinn of slight folds or rilis on the 
hwser valve, and this seems to make it doubtful whether Coquand is correct in 
all the references quoted as synonyaa of the three elosely Billed species, JSs. 
o$iraeina, (^^ auriculariaj, E. 3r»/7imi!fntf! et E. pUclfcrn. 

iooflfiftw.— Vylapaudy. wuf b-easi of Kaudoor, east of NuUacnaooaqr, Arria- 
Inor, Vakse, &c., &c., mostly in n aofUth grqy sandstona, mt the hst named 
locality in a white cali:;iiTriits rock. 
Formation. — Arrialoor group. 

InBuope Sp. otirackta has hem ftimd st a great nmnber of locaUties. in 
France. Germany, S^ved^n. Austria. Russia, &c.. in upper cretaceous beds (finge 
Campamen of Coquand); in similar strata the Sfedea has a].o been met with 
.u ^orth and South Ameiiea. in North A«c^ ud in Syria and Pai^estine ; iu 
huha It IS also ^ Hinmcteri.tic fo,,ii of the ufpermost beds of the series of 
the irichinopoly deposits, the Arrialoor group. 

a» Bzoan4 lwswuia, JVtliien. Pl. XXXVin. £iga. a. 

IBW. Ct«Ma«HMii«i,Ni).>.. Pctrirf. 8m*. . pi , u, ti ,.2 
law, 0^ll^lMiKkl^,^lndC«^a»ni,Mw.u^n.rnt.,'^,.&s. 

Of the larger valve «»d Ll^t riS'whl ' 

u,>p.r or convex .l,.pe, Thile on i^T^^.^t^'tlJ^TZ'^^^^^^^ 
irrcguhu-. being attached near the beak. cLZ^^A^ ! generally more 
ftom VeidacheUum. Coquand already quotes tliis speoies 

/..„,^':,,_y.:,,,,,,-„. ^ li,^^ hm^a>me 

Arrialoor gtaap. 
In Europe Re. Uumkita has been found ;» f i „ 
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4. Exoeru. FiLum, SleUegko, PI. XKXVIII« Figa. 4-4$ PL XXXIX« 

rigs. 3 — 5. 

Ed\ teata irreffulariter ovato elongata ant mb-quadrata ; mica iii/criore out pr^ie 
umbouem, <tttt magna parie latera veatraUa, aegaili, glbhoso eonvexa, prope metUim 
fMUtbnt ^foata, radiatim eostata .- coetk aparsis, seepe diehotomia, lamelUa cotwen- 
'/•''ri.? iVrc.^/^^Tf'jM interrupth. '< i! iH i'li ritifnt'm ; wrnbOHC vuxlice pivminulo, valde 
intoHo, npice cUrpreasitmoulo, indttitiHclo ; Jbeca UgameiiMi loiif/u, angutta, tub- 
ptargbuM, OwreoUh ad apteem anlevm elonffotumf deuiem valv. altera recipk'nlcut, 
carfiitf ; impreaa. f?tiiAc. !"t<^ orrifrrtf, aniice (celaupraj Irtntcata, hand pivcul ' 
ab uiiibone «Ua; nutrg. poll. ]>o»e teninindhnum focem ligum. bivviier a-enuUUo; 
vah. mperwn tmcMate plaaaia, eaneenirice utib^ragoaa et admaivhm mmvexwu 
fuutlo momiMrfa H imduMe lamelloaa. 

The foim of (lie shell of this species is very vai-intili', ili 1 valve being 
cither only with a small portiou of the beak sessile or with nearly the wholo of 
the lower half. According to the anioant, or place, of attaohmeat the gibbosity of 
the larger valve is more or less regalar. The surface is marked wifU l orni.iuru 
tively few, irre:?n!nr, often divided ribs, which aro iateneot«d by stroog concentric 
lainell® of growth, mostly prominent oa the nb». Weiir the margin the ribs 
become obwlete or very nearly 80. The smaller valve is usuaUy someivhat iinJu 
lat ing, smooth or covered with a fo-v r>oncentric nigositi.js, and at the convex 
margin it is always more thickened and kmcllated. The only siwcieB wMeh con 
he oompiTed in general ohavaeter with the Indian fossil is Rrog. OUso}wnenaia, 
Sharpo, from Porfu-nl (Coquaud, Mon. Ostr. eivt., p. 125), but in this SJWCics 
the ribs ai-e stiU less in number on the laiger valve, and its beak is tnneh more 
pnminent and more strongly epirally ineorred. 

iocflWy.— Anapaudy, in a brownish sandstone. 

jR»rn»a/ia».— Triohiuopoly jfrouP' 

6. BxooTW. OOOTAT*. S^, PL XI* Kg*. 1-8} H- XLI, FIf. 1. 

laSl. SnMwm twtaln. Sl> , Am. Jourii, »«. uud .ilt». !'• SS- 

L834 X. t-Ma tt tOttn« ion4», 41»rt<.». 8f i»t- 1"^ 5" «ui M, |.L lii- l-t. "J "i' ' ■ 
IBM. Oii6« »i«4Co<iiim4. Mob. 0^lr.«wt.^ ««• 

Sx.teHa rotmdaie taha nuffore inflala. i»«i>one v.hk Mo, 

alitor SimiU, couceul. ire hmefhl,' atrUda et radkUhn cmt,dk in-egul^nbua. co^fertta. 
parlim mduiatia, aiepe iidcrruplia et dicJwiomla, onndu ; cilea mnmtplmia, eimem- 
trkf striata, nomw^COaiin.fUm^radi<mlibns ted.; l..pre..>ono.n„ac»l,tn 
prope ,mbonea aitn, e.mvata, fr.n.reraaliter a.d^omta; fovea UgameHiah hnga,pro- 
JuHda. a«9U$ta, ^gmUi, knde cureulu, i^m acute margmata et arta r«9»bm 
m64rkmgtilanaHb-po»Uo. 

I oan see no diffei«iee between apecfanens r.-om South India ami those from 
North America} amaller and larger *pceimens perfectly agr«c m form, m the 
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J immprous rlo?rly snt rihs, being often iiiterruptnd bj concentric lamella of 

growth, in the narrow ligamentol larroir» and in the tnuuvessoUy aubofate and deep 
nraMnihr MBtK. 

Xoca/«Vy.— East of Poodoor, in b light brown OBlaaieona MoJ^^m ft. 
Fomaiim. — Ootatoor gioap. 

S. cotfaia bas been found at a great many localities in the cretaceous beds 
of North America. Coquand transfers it to the " CtimpaniflB,'' bot does not state 

the reason for this stratigraphical littormination. Tlio only EuToj.ean si.e. ies 
aUiedtoAMVloAiis^ Otmricegi, Buch; it is a less oblique and more elongated 

A BX06TSA TaicillilCA. SMiaiktt, PL XLI. Figs. 2—3 ; PI. XLII, Fig. 1. 

Sm^. teita ehuffoto mato coAw m^ore, txmeexa, i,^aia, prope mnbowm nemili, 
ro»ce,nnrr ro<^rf,„> roHtdni^, cosMUt unduMis, ntffwioait, tuhttodttloiit et mAmdm. 
l<it,t, mnnimquam in parie autHMbonale strih lanHfifnrmihn, ronf^^rfk.h,ns ,v,rfr. 
tUMtt; fnn&ow fmlde iiUoHo. Jbvea liganieiUali lo»>ffa, margumU. cttrcata, profunda, 
ongma, postice loiMo, iufi-a coaln «mi» fnarginaia, et i^ earn denteirt^Lfw, 
Hz i^"^* imp.-esaione v,v,^„lari l.trr. .nt..rn!u.d„la, mpra rrel 

SII!!^**??*^* i'""'"^- ^orsaliter. (am ad marginem con. 

A spooios closely aUled to Xr. Ib„meH. Coq.. (Mon. Ostr. cret., p. 26), but it 

ttweoneentacrugulosenbs more distinct. Thehiogois decidedlv different, there 

i^^^i^lr anl'^T ^^"^ %ame„talgroove. widening 

r^^' r - =^ t«»°«^crse blunt tooth endodni between 

LtJ of t'hc ShT"' , «L '"^'^ ^ - whiT^-ideT! 

t^th of the o her Tain, q,ite dfflUa, to that in ^-.r. ostracina ; the muscukr 
scar 18 subccntric. a little Tirnrrr to the beak than tn 4i,„ ^-ZT 

roundish, with a truncat. edge an^l^U^r I r r^n""^' " ' 
i« represented hr a W n^3T:JL , fh. hinge-tooti. 

InfenW The'!p:er'::;vf!:;s":ot te"^^ ^^^^^ "^^^ - 
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iueiirco, HomuHqitam irreffulari, sf sgUi ; mh-fi inhioro ant plana avt jimtld cohrfna, 
Kub-Unigtctat *» parte fioatiea el ad margiuem mdique »im» lamellatk amceiUricia 
i$ulnietat ^ew Stament. hiiga, imnaia, mgutii$tlma, prtfumda; imprmiiimf nuue. 
ammmMm, mOhMUiea, MeroimdateqMomta. . 

The speoiineiiM Uraoi Soatli India fUtteMf agiee iritli tiie Biuopeaii vftoSm, 

so well known ui.iUr the mmc Ex. rohm'fin. Trrc^^nlnritir's in the lower valves, 
depWiding upou the form of the object to which they are found attached, are fouad 
ID IndfE and in Bnrope. A peooliar form is repntaented in flg. 4, pi. xxxr, in 
wliich the shell near the beak is irregularly striated, or ratlirr rihhp'], fli.- ril:'; 
extending poateriorly almost to the margin. Other forms found iu the same locality 
CUB quite amootli and tmrely diow- a tmoe of attnclunent. The spedeft attained in 
India the same large size as in Europe. 

It $ccms alntost a pi^ to abandon the well Icnown naote JSr. columba, but if 
strict prioi-ity has to be anfiwced, Lamarok^s oldest name ttiborbicvlaia must lie 
ndopted, end not MaiMoitei*9ia of Schlothcim, for Lamarck had no more right to 
•rivr itp tho tormr name, flian other authors had a lig^t to prefer Jtati»bo«enn* to 
colimOa. • 

JCoewlitte.—Pbodoor, Ifonglepaudy, noftb-enst of PtuaTC^* in tarowniali oal- 

careoos sanJs'onp. 

Fonnation. — Ootatoor group. 

Tins species is dianeta^c for the Upper Orcensand, or the middle series of 

cretaceous deposits (Carentouien of Corinnniri ; it holds exactly the same boci. 
son in India. It has been found all through Europe and Xorthem Asia. 



8. EXOOYIIA C.A.NALICLL.VTA, Sotccrbff, PI. XliTIli« ligB. 6—8. 

1818. C*««w MiuUitulala, Sow.. Mm. Coneb, I, i». 6S, p). 2i5. £«. 1. 
'um. OUM« MmOiMMa, v»> C«ttuB<,1lM. (Mr. mt, ^ IM, 



Sr. testa kttgularUer »«b-oi>ata; whw eo-^^''. V^P'^ nmhoium lateral, 
iter eessili et plus mi,««r^ t>vy>y.^Vi77.';' p.ty'7''*•'•".'^,'?r^ !,,no.f.>, lamelUt titerem^* 
uoHtmllUi dktantihwi noUOai umboue angudo, depresaiimulo, MeraUter uUortOi 
caira minora au( planata, out CWKMW. ad mOmemphmtnimme dUtmcler torh^m 
patilo eletata, concentrice crasse lamelh:l<u n,n>nnu,„^v. .frlh r.Mibm mterniptu, 
epareim «oUaa, margine wulrali et <for,.// .>J'o„em dentteHhao. 

This species is. as point«.,l out U roqnnnd, very closely allicnl to Meralm 
of Nilsson. the latter Laving apparently the larger valve lon^t|ulmally mo« nar- 
Lly con^i. and the smaller yi^ lem .t«»gly iBmcUated. 1°;;»''^-P«-^/^^ 
few Indian specimens of the larger valve VeUer agree with <'<^^^«^^ 

nlsc, the omamentotioa of the smaller ^^^^sP— f ^1^^ 
nuimting lines, which a» alio indicated in Bowerby'. original figoce. Iba Indmn 
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specimens most closely resemble some of tlie figurt^ i,.ivin by Hpuss in his BSbm. 
Kreidef; pi. 27. fi,eu<» rofen ttieae speoiinens fi-om the Phencr-limestoue to 
KilMon's J. falersfb. and j. foHowed in fbiB by Coquaud, but it seems more pro- 
Miblc that tbey belnnc,' to tho present species. 

LoealHiea.~ti oith by east of Odium, in a siiicious snnd.tonr (smnllr^r valve) 
westby south of Illpagoody (in a brown finely oolitic soft rock (tbree larger valm)! 

F'lriniilioi) . -Outatoor group. 

In Em-ope if. eotiaUoulala cbaracterizcs the middle serins of cretaceou. dopoxih 
It WM foufid in fbe grecnsand of England, in the Cw-entonien and fiotomiiKieti 
of Jtmob, sod in tbiilBr beds of Balglnm and Oennuiy. 

O&rPHJEA. Zamarek, 1801. (see p. 461). 
1. Omttrxa. Boodoosenbu, SteUeidta, K. XXXV. Ffir. 6. 

W'tl™ ^r""'°'''^"' ^''^^ '^''''^^^"^ this interesting species, ite 

Xo«,/./y.-Near Poodoor. ia a pinkish limestone ^ 
.Far«i«^i(M,._Ootatoor group. 

IHw only cretaceous siweies wkioh biwni ^n,^ ~. 1 1 
is Ostrea Cerberus of CoClnJ nT ^ f^^i' 



iuferiore (d^lraj ' '«^-o<'f"»", Poatice rotundata; ra/ra 

tmdo treats '""^ ««/ ,W«- 

A small lin-uifomi and smooth , 

convex and uiiually attocJ,P,l „r..^ ,r T*' J"^'^'' ^alve moderately 
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The species greatly resembles tho European 0. Scaniensia, Coq., (Mon. Ostr. 
crot., 1869, p. 4i, pi- 17, flgs. 14—16), but is oomparatively shorter and has not 
a tnujc of radiating ril» on the oonrezTalTe. Shonld, hawvnt, tbo jMWBiice of 
those rihs not piovo to be on essential chaiaoter in Scanie>ms, there would hardly 
remain sulTu ient grounds for separating both. Another allied speciet is 0. redieim, 
Coq., (loc. p. 154), which only diffen from fl» Indiaii tora by ftt mnfih ntr* 
wwer and more elongated shape. 

I.nrniiliea.— Boat and west of ArrMoor, in whitish sandstoao and in a brownish 

conglomerate 

iqifwoMNk— Anhloor gronp. 

AVAXA, SMMta, PI. ZUn. Kg. S; PL ZLI7. ^iga. 
Orgph. t^a Otmguta, tiui4biguiformi. eiin-,<in, ei-cmi$nima, eoncenirice htniel- 
lone striata : rn!rri vuij. conrrT", litleraliter ad vmlnmem Wwi^H «mb(me Inretnier 
mcutto, fwea tigani^ntali lata, modice excacaia, ad apicem mlde m{fitltata «t cur- 
wfo, mpretihne vmieulan Me oMt»» Jim ewim//; taim g,iperio,v stepmime 
poulo coficaca, apice oftteM mU <nMM(a» diw UfomMtaH MMma, mb-pkma ; mar- 
ffiite inleriio l^ci. 

Shell very solid, elongated, somewhat curved and usually sesrfta a* tli» beik 
of flie o«w« Tnlro; both ytiMA •» only marked with strong laracllte of growth ; 
the muscular imi.rosnons aro neatly central. ovat«; the ligamental area ^^^J* 
in the convex, flattened in the other talve, and in both very large. Hwn W 
^ au£»t*rfo««.totbep«»entspeel«i.eMay^ 

bous form and the more nhhise bonks. 

Xoofl/«y.— ComarapoUiam, in conglomeratic sandstone. 
FomuUwn. — Arrialoor group. 

GMPMi TOSlcuLAUis, L<^marck, PI. XLU, Figs. 2-4; PL XLIII, 
l ig. 1; PiXLT. Kg9. 7-M. 

IBOB. Ottrtti MiMmfaxiik Am. Mu*., riii. pi i^-'. ' ■ * 

1569, „ Co>i..»nd,Mon.O»tr.wt.,i.. Ji-cuiasjuuii. 

tolo postice nonnnnquam ^'^'r'^^ ' i^^ area ligameHtali 



f/7/er« »M«/<o et ieiimore, loaf, HMuroamtp 

fniinil abundant in the Arnaloor 
This well known upper cretaceous species « ^ „ 

group of South India. Young specimens often show on the m ««» 
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fine radiatinir lines, but fhero are reiy nirclr nnv ribs to 1>c observed on the larger 
valve. Vtom its close all;, Qryph. probotcidea, d'Arcb., the present 8peoi<» is 
distingatdied by the greater d«T«loiinMint of fhe liguuiitBl arai Mid Xba maigbal 
lobe, wbUe in probosci'Icn (lie furrotr, SPpni-ntiriE;' llie lust, is more modian. The 
globosi^, or gibbous form, of the larger valve is, however, not a reliable cbaracter 
ftr duttngtiishiiig the two frams, and young spedmem of Iwtli KM often vary 
diAculi (o separate, 

ZocalUiea. — Comtutijiolliam, Actiftloor, Ninny oor, in whiti&h soadfitone. 

J(jfiiii(rtlM».— Anialoor group. 

G. "/ffr/.s is a characteristic fossil of the upper cretaceous bods (Campauien 
of Coquand) ; it has been found almost throof hout £uiope in these hedi^ a> 
nell as in Nottli America, Algiers, Syria, and Ariatio Smria. 

5. Gkyth ka vKSTcrLOSA. Smoerby, H. YYTfrr^ KgB. 1—2. 

ifSi. Otyplum vttvvloM, Sorr., Mid. OodcIu n, pL aWL 

lam. OiAwMimlM^vadCoquiid. (Mn-CMb, (bin. 

0 .-i/ph. tesla aut obloiiga out irregulariter mb-ratmdofaf mUta inferiore (imidat 
ca/tfe cotmexa, tub-keeigata, */rti» tHemn^nti tenumimia tccta, libera aut pi-ope 
fHHdewn» «eMiK, imdMmete Ubato mieedumque parte infcnt-posleriore mmhn pro. 
th'cfa, "h bonc giib-acmo, iiiciirvo vel (nniaiio; area li{/amen(<ili lotn, uiclio inmliee 
excacaia; imprest, mue. tub-ovata, exeetttfioa, poUero-viferiori, pav.Io prufnnda ; 
i'«»!e'vm.piM.9dwKioHtmimpreBsa,mdklk^ (talcam mitiorciii, Umciya. 

tamt ooneemMWHAMW now 



This spncirs clifTi rs fmm ib.: pr(^\ ;ou8 by its smaller size, thinner shell, more 
tumid and very indistincUy or not at aU lobed larger valve, and the almost amooth 
IiaDial impreflBion, fto. It ia also a geologically older form. 

Xof,7^7;f,s.— Ivist of Poo'luor ond north-past of Oiiiuia, in a wMtiidl Oiable 
lakarcous rock ; only one specimen va» Jbond at eaoh of the loealitiea, 

AfHHrftbi*,— Ootatoor group. 

a. resk"!f>^,< .buract, rizcs the middle cretaceous beds, the Botomaglen of 
Coquand. It was found in these beds (Upper Gr.cusaiul) in England, in France, 
Bclglaiii.GemBnr.BobenkIa,8«ilnrhuid, and in Syria. In India it also ocoun 

XlkMi, 1758, (sco p. i,53). 
I. Oanu [ALxcmoNu] hlvtzuia, I^, 1 1. xlvi. Figs. 1—2 ; PI. XLVII, 

im. 0.lna ,p,Ki Coqn.„H M.r 0-Ar. r,,., , p. cum. ^ 

J>«ito a*,;^. „umme bHu^ aJfLca, uifa^ue radiatim cottata: 
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cottit acoff-t, PUJipHfibut atU dicholomh, inferspftUs ft^rf trqviiVihvi &op{iT<:ith, roiicfu- 
trice mnuie striolatU, in latere dorsaii 8<epiMim fortioribus, ad margiitein crasse 
tbniaHt, <imMM 1» «M»yiM «ewAwH wmnhnm^^ «M^e» 
It/fOM'^nliiU l"le fri'->n[i!tlitn, medio leeiff)' hnpreitsa ; rnfrci sitpfr-i fd nphem ttspe 
obbreciaia out Iruncata; tmpreu. mute, late ocaio, excentrica, ventrali, aub-mar' 
p^lt ; imprat. pi^kiU tmi, iiuMiHBia, 

The great Tarisiiooft in fiwm of tiifo «pe«« aw ynH \aawn, tlioagli gensnUjr 

a more or less ovato shape is traceable. The valves ru e sonif times uliuosi i ijual, 
hut 11 •dually the upper one ia mmsvhMt leas eLeratod, the veattal margin is ia both 
near the beak usually aoDkMPlut «^pniidfld. The iffnsiopmmi «f tiie liba depends 
upon fbe iimi >1^'»* of attedunoni of tiie lower valve, and where the ribs are wantin» 
on thi? onp tl!<n' nre equally so on the other valve. On the ftee portions o£ the 
valves the rihs are. however, always well marked, sharp, about eijuidialaDt, single 
or diobotom, and wniy often nearly of equal strength ; only oocasiooaUy one ov two 
of the incdinn ribs become much stronger than the others. The margins are 
dcntated according to the siao of the ribs; on the ventrtl nde thedoitiGonw 
geoenlly lew strong tiian on fhe dorsal one. fDie ligamontol area is large, sub. 
irian§ul:ir ; tho bcalc in in the lower valve generally entire, sometimes slightly 
curv^; in the upper the cardinal edge is generally truncate, and the ligamental 
flxea, theraAwQ, alioirter, and in the middle alao less excavated. 

I can see no essential difference between Indian sp. cunens and those from 
Tations parts of Europe. Coiuand (Monog. Ostr. oret., p. 87,) identified Forbes' 
O. pe»4eomt ^nOi O. 3>9aiitn^ Piaoher, Imt this last speoiea dilftn apparently 
ly having the rita lew du»p and the mnaonlar impieanon mom HmoTed ftom 

liie nmbonea. . . , 

Xoooiitoe.— Anapaudy and Sesdaanrngalnni (in biowaWi calcareous sandstone, 
lEicliinflpolj graup), MoMTObwr, Odiwa. Oototoor» ^n eapthy limestone* Ootatow 

group). 

Forniationa. — Tricliinopoly and Ootatoor gvoupt. 

In Europe this species occurs in the middle cretaceous series (Ccirc,>!o»:,:>i 
and Roto«^n:<:} ; it is one of the most common spedes all through Gonuany and 
France, and is also reported by Eiohwald tarn Dagbeatan. 

8. OffEKEA, [AMOMIWnnA] OIHKUOm Sioliczka. PI. XLVI, Fig. 4, 

Ost \Alectr] mlm i>:f^^nore cupcWformr, s^tl-rotundata, tenvi, ad vmbontm 

Me affixa, n.diatm coilata. costit tnodwe "^S-^Sl^*"'' 'f* *^ 

di • „ ad mmabtm ohaoUiu; area 

menu tenui^mu ae MttfirtmimM teem, « iMiry«n» "T"*^ ««wi 
Kffanietitali ^nedio latiuacula et modice ermvafa ; mpreH. mmmlan veniraU, 
txetiiiriBa»Mdi»lincta: imp. palliali pUcosa, mL-murymau. 

Zooalittf.—'SeaT Arrialoor. in whitidi sandstone, 
^tfmaiiew.— Arrialoo' group. 



r 
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T have not soon more than the figured lower vtilve of this rcmnrknltlr sficoirai. 
The radiating libe all become obsolete near the margin and tlie pallial impression is 
CNOulRtod ia ite anibe ladtBt, irUdi duoaeter seadilj diaiiiiiguidiM tins 



S. OtaxMk [AiiBCisiz<wu] avokpsa, Sbwertjft IL XLVIII^ 1%. $. 



Oi*w — w »y h> 8«w, tHI Vvrfoik TtMn. GmL to, Iiwi.Tii,p. U7. ^ If, M-mAm 

Oa^. lAlecti:] tenia irregularUer aub-ivtundaUt, eoaveatituQiUa, croMO, radiatm 

I luvre unfiwtaiiatefy rer^ lifOe to add to tha meagre dMariptiao of this 

prohlomntie species. Tlie only spcciniou I'n our collection is very imperfect, but 
it indicates a species alUcd to O. Deaori, Coq., (Monog. Oatr. orrt., 1869, p. 117), 
and may be identical with it. Ulie geological postKon of bofh also corresponds, 
TirHon hcinp from f lin Carcntonit-n. 'Forbes' figure is baaed upon a very insuffi- 
cient fragment, exhibiting the intorior of it; it ia the cml^ one th«t I oonld find 
amonggt Forbea^ origbula. 

LornUti/. — jS'itu- Scrdamuiu-alum, inlttiuah gny nmdstone. 

Forimtioii. — ^Trichinopol; gtoap. 

4. OansA [AucKKroviA] CAEnrAXA, Lam^ H. ZLVm, Fig. 6; fL XLH, 

Figs. 1—2. 

ISia 0<A«*<ariMl..L«iw Au. d. Uumuiq, ^ f. mr imlm Ceiumd, MuMtt, OMr. «nW laaa 



O. [Alntr.] te»<a elongalu, angmta, etmaia, aqt^BaMs vtOeit cnHt „„ 

«d m^mn coa^ieaiia, el irregularitrr dwhofomU, si,f>-,:,;;oi!s, m MeZ mti^, 
etmeaeo, aimplieibng, in talere conveJ:o abrupte ikacendcntibHa, supra ad margiuem 
elevaiuueulis, mn„w<q dmbiu vet M»w MrMw Memrionm eorome^ omaftt; 
mmeulk parcw, aut $ul.<eqtt<iUbm, mit m>h.ohsolelk ; umbonihiu sapmime pmh 
fHeurtnOk: ligameniim in ftmea au^la mtmitB dexlrm, jvgo txth. m^U coitr/rtienle 
.Hum : impremoue mmc. OUU,(>hHgata,frvpeimirgkmtCard^^ fotUa; margvie 
iutrriore calcanm wtdiqne acute (Utdato. 

Shell geneiaUy moderat«ly curved, always very narrow, but often growing 
to a rery conaiderable thickness. The ribs aie mimeroua and ahaip^ inegahuly 
dichotomooa. somewhat mm zalaed on the upper oooTez fhaa on fba concave 
edge and occasxonally ornamMited with two or three ro^s of tubercles H 
niaiglna of both valves arc very strongly dentated. The beaks «ie depressed and 
genmlly slightly twisted, the amidaa bejiig either developed of anull size or 
nearly obsoleU!. On the anterior portion of the conc ave .ide the ribs ai-o always 
sunplc shghtly curved, very much resembling those of O. The liga- 

ixM«t of the nght Tal« is lodged ia a deep giooro which enreapoDda to a flatten^ 
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ridge of {ha other valve. The muscular scan are situated TC17 close to the hinge ; 
they are of an elongatcly oval shape, the upper portion being usuallj ooverod up 1^ 
a thin lamina extending below from the hiugo-margin. 

JjomttfidBi f?onmiTn (in a hrownish calcareous rock, very common) } soath- 
( ast of Yeraghoor; Odioia, Poodoor, Komviatoor, KuUay, nuwtljr in a btowa- 
isli limestonoi 

JFbrnaMMi*.— ISriflhiBopofy »o& Ootaloov groups. The Indian specimens per- 
fectly a-nc with those from Europe. The spfcics Jops not generally glow to a 
great lengUij 120—150 m. m. being a large size, but these spocimena hare soma- 
timfiaagMtttildolmMB. One speeiown from KuUay in oiu eolko^ ^ 
long and 80 m. m. lii-li In the middle nf the vnlvi^s. 

° O Cftrinata mai"Uina in Europe a somewhat lower horizon than the two 
ftUmring special; OMcay (he aame is the oase in India. It is a charactcristio 
^ the middle si de? of cretaceous deposits ^ C^reiHonien and Eolomaffien 
of Ooquand). It has been notioed in these beds almost throughout Europe, in 
AMoa and in Aiiatio Uuaeia. 

«, Obtbsa [Alwwtohu] ncaenria*. Zmmmde, PL XLIX, 

cum *.vnan. (O. JVoiu, Buck., ft frhnata, Uoldt, «t Hetomill). 



0 lAiectr.] le»ta aiigmta, plus miitume e»rtai<i, aquwaM, prepe 
eampreiiummUH mricuUt UuequaHba,. «rf bene dktkuUk aui m(^b»oleiU. instrucfa, 
uuriula externa f.en p„sf>^J krerhr. ; r.M» rM!hu, »cfe 

nomunquam miuiUe slnolutis. ad wdmm m»j>licfj <■■■<, d-suuk M'pe iuManM, t» 

flrJS; ntarrjine ralvnr,'.: u.dir^ rr^.sc jlentaioi u«pr€$««>e mmdU. elongaie 
oeata, ad laius umbomle vub-acitiu, mmjuuth. 

The shape is in this species rather variable, some specimens are ne«fljr 
straight. othe« .lightly curved, and again ..me » rt«>ngly bent that the «- 
tion aln.o«t touched the beaks. The ornamentation of the val-s s pc^^^ 
Te ribTbein- .iraple in the middle. mo*tl, bifurcating at the sides, sloping 

c.«»,pperedge of wMch each 

rising almost a bhmt spine. The ribs ^''^^^^ i- Mrraf* 
numerous than in O. mgaUUa, but stronger and !«• biuiiwou. ttaa in O. «M» 

orin O.mrMMto. wi, the ears are Keneniliy well developed. 

the one on the convex (or posterior) «^ 

ride, m other apeoimene which wa. f^^^^XX,^,,,' sometimes 

of the valve tho . ars r.r. usaaUy le s ^''^Jv^^ 

.luite obwrfete. the anterior bemg extcrnaUy ribh«l. TOSligMMB 
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straight or slightly oomd; the muscular In^neadoii tcpj ebngatad, obtudj 
pointed abovs (or aatedotfy,) and marginal. 

Zotfolili^.— -OomanpdliBini, Ootaooil, Asrialoor, Foodoopolliam, Sue,, in a 
whitish sandstone!, or nuno vmaaoBily in a «A wliitA or nddiali ealoueoas mek. 

Formation. — ^AnialoOT gioap. 

This spccios again is one of the most oharactcnstic fossils of the upper series 
of cretaceous deposits, (Santonicn of Coquand). It waa fotBid almoat in all 
parts of Europe, where these dcjwsits have been traced out, as well as in Xcrth 
America and in Northern Africa. Forbes (Trans. Geol. Soc, Lond., vii, p. 157,) 
ali-eady indicated its occurrence in Southern India, refenCng to A apeolea allied 
io, if not identical tritb, the Greensand Osirm priotiata." Jtany of the Indian sjii ci- 
nens attain a length of 200 m. m., and the greatest height of both valves some- 
times reaehea 100 m. n. 



6. OsTnEA [Ai,ectrto>-ia] rs-oTi ATA, Schlotfieiio, H. XLYII, E^b. 8— 4J. 

1S13. Ottrari/eM wsiinlalta, Sclplollit'iiu, i ajclicnlinch, vii, ji. 112. 

131(1. Ottrra Irynlaira* Forlc^ Tmin., Gool. S<k:.. Lond., <n\, p. 15«, p]. rviii, (ig. fl. 

1847. „ i'^u'tnriaM, d'Urbigit;, Vii}\d'A«tn)i*b«iPttl6ant,ft.i,%t.46^. 



Ofif. '^Afpcff.] s}rj<>ii>i'h'^i, fii);vi-'fa, eequittthi, ad unhonea "^'^nfTenmmh, 

cvli9 laUralibiis irregttlorlbua, jpauio ejtpantk aeu obmkti«, valvis area mediaua 
mignrim, deptamOa, ktviffato, teviter' mthtbaa, tateribtu abruptis, plicis fere cer- 
tirami's rr^-x.^ii H r,rj m<i.'g;>wm d-Htati* miinUie ; aurhula lalimcHla prcpe Mlt. 
bones in latere amcuco ai/", ^a' , , anguatiorihm mnfm, modice curvatia, wttrMHtfi. 

This specie ia characterised by the plain and smooth median apaoe which 
runs the whole loDgth of fhe tbItco, «he aides bong abrupt, sometimes almost 

Tcrt-.cal, ar.a ornamented with .in-lo tlii.lv rilis ,vbich arc along the middle 
generaUy furrowed, ou aeoount of the strorigly projecting teeth of t?if- apposite 
-nSm, Ott the coupes side tlie ribs gradually inereen in thickness from the 
nmboncs butontho concave si:k there is a somewhat expanded area. sbetdhliiB 
from ttie beaks to more than one-third the length of the shell, cov « cc] ,nth slishtl? 
camd.tk» itodslwapribe. On the intenal ride of this expansion Mcs tho mJ 
cnlar ...r Inch clongately s. mi-ovoid, extei-nally with a conver and intemallT 
wiih a concave margin. The valves are aanow and hi,h abonf tho m^MK 

pronded with the usual ligamental groove micmauy 

feoJZ'ta'^rwlSt'^M'^,''"'"'^"'' ^ Po«dioh««, 

(eonuaogi), in a Thitidi or Mnish grey sandstone. «-«*i»iwry^ 



Utrmatiott. — ArriaL 



The species is a charaetei-isUo fossil of the upper cretacfm,, T>, ,7^ r 
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Western Germany, in Franco, T^i.^lantl. North America, (0. larm of Lam.), 
Northern Africa, Folaud (near Lemberg), llutwia. Asia Miuor, Arabia, «S». Forbes 
and d'Orbigny both proposed » now name fbr th« In^ft fosBlI, bat its idoo- 
lification with the European one hfts been already pronouncetl hy C(h[1iuiu1, 
a conclusion to whicii I also aiiiTed already •ome few years previous when I Lad 
aa opportunity of examining Pojrliea* and d'Orbigny's original apecimem. 

7. OiiBEi. [AuBonTOHU] ABooTEima. SMiodMt n. Zlflll, ElgB. 8—7. 

Oaf. \AU'clr?^ '£•'.■/" i)orm, hreffulariter tnh.omta, imcqnh-"!r:, rahu, i,>firiore 
modicr ftuKejciimnlti, ad Hmhouem fiu$ mmuee obt»$altm tmili^ tal. aul pauU> 
elf rata avl ^Uniugcula ; vtraque radiaUm eraaae oteAiAi, cotHa eraarit, tt^-aetdU, 
simpNciitH 9ei i&^tomis, aub-wquaUbiis, mih-t4eeigatis, striia nonnidlia incremenli 
distaMust traMceudeulibM, ad nwrffhiem ohlique termmatUibus i margHK vmtrttU 
*itm»U plimlo, uUus mtiUidentalo, retiquo cramm daOdto; ana liffameiUaH dmmKimi, 
Mii4rj(M^bipj, «» twfcw medio earcavata, in tale. aiip. plana ; imprem. mwc. 
>:nyuh-k<-', fMf;e'>. h,nid prorvfn w^rffine ceid. sUa, troMwenalUer tub'temieircuiMi ; 
impre^. pull. </<//.-.f /(Vrr itointUHqiinm pUcatula. 

A small, sub-oratc, slightly bent specie*, the lower valTC of which is moderately 
conrox, the ujipcr more or tees flattened. Both ^alwe aw covered with numenow 
radiating, sub^qual, sompul.at o1iius,% vihs crossed at certain intervals by a few 
lamellar striie of growth and terminating obliquely near the margin, which to 
strongly toothed, except at the^entral dda, where the dentioulafeaie tauoh finer 
andlnn amnerous than «m-wlu:r<- .1^0, In omammtntion, rtnd partially also m 
fm^, this epedea Tcry closely resembles Oat. ViUei. Coquaad. from AJgien.. 
(Monog. Ostr^wet.. 1869, p. 27). and I wwdd ha« 

for the very different shape of the muscular scar., which m the AlgeiiMi »p«wiM 
are much more transversaUy elongated and placed more posteriorly 

X<««i(7«.* -South-eart Of Anialoo* (iu grey ataiAamxt), wirfb cf Ptoodoc 
I>n1l]tfwt, in a white calcareous sandstone. 

.PbMHoijoM.— Airialoor group. 



d. 



OmoA AommDOMrBW, JSntmn, H. XLV, Kge. 1—8. 



Uyr, OktMiaMlbWiMt. Nil»9on, Pclr. Sow., jil. ri. fig. 0- 
Coquund, Mimog. 0»tr. erct.. l>. 'S- 



Oat. testa out elongata, <^ irreguUn-Uer late ovata, ^'^^'l^^''^ ! ^'"^."S^ 

of..oMh; vmhone producto, raatraio, mmmngucm pauHtm '^'^'^'''^^'^Zi.J. in'c^n- 
medio Joaaula pn^unda mttructa; txUca *^f^^,*^Tj'TjJ^ 
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eoHaia} umbene depretMt aMMMi logpff AuKiAkMfo; «m« liffa>iirn/. la(a, tn^io m 
exaaeata ; impress, miiic. ercentrica, prope marginem tentralem sita, pltu minusm ab 
iunbone rernotn, Utle teiiti-ocata ; hup. palliali nndique crasic plicata, guh-tnarginetlL 

A more or less dougated or largely orat« sp(K»e8 with uae^ual valr^ tlie 
lomr attebhed Tilve being prindpallj ebancteifaed by the atiiMiglj fvoduoed nd 

occasionally somewhat twisted umbo, and Ijoth l>y the numerous strong concentric 
plicatious and the orenulated, sub-marginal pallial impressioa. The lower valve 
has, aa notoS bj 6oI<lfiiaa» indjaiinot tadiating rifaa^ genaedly obsolete at the aides 
of tlio ralvp ; the upper valve i>5 only marked vnth. concentric striic or plications, 
and its umbo is always obtuse and truncated, the apex being sometimes also 
■lightly bent towaida tiie ventral ride. Bie mwonlar aoaia am genenllj of a 
broadly scmi>ovatn shnpp, plnccd laflicr near (he Taotial but aometinieB 

neaxw to, aomeUmes moro remote from, the beaks. 

XoMbMea.— Near Axntiiaot, AttUdoaodimnd, Olapavdsr* Ac; inwhitUiiaad- 
stoue. 

Formatum. — ^Aimloor group. 

OH, MtiHro$M* is found in Europe in the upper cretaceous bods (Santonien 
of Coquand) ; it Las been recorded from various parts of I'rance, from near 
Sxighton in Xin^and, firom Maastricht and Ain»hftn^ jQ^^ 8vedeD» flcom Galieia, 
and it alao ooaoia in llie same beds in Algiers. 



0. OonuCA Ta.V«nrara, Si^ieska, PI, XLIX, Figs. 3—4; PI. L, Figs. 1—2. 

Oil. U»la irregiil<inter tuti-rotundola, valcis aul/.<equalibuB, d^ltmatie, varie 
^x«. anliee OMgwtMim pntkkOk, wttpmrfi^ amcetUnn tMneliotit et 'aMa(i$, 

UimelUg plus mhwarr r!htr,ntibiis, arl mfn'f,h„',a .rrcttmulatia ; mnbonibua obtuaatit, 
iutmduli*; area iti/mwntaii lata, t/mdio cxcavata; imprftt. num. mtti-eifCHlari, 
aUgutmio tmtutriea. 

The TalTBS aw subdual and flattened, roundish, with the ventral side some 

wliat narrowly produced; the surface is only marked «itb souMnrhat distant 

lamelhB of growth} the beaks are obtuse, internallv a la,-c li^romental area, 

exoavated in tiie middle of both valves, but, as usuaUy, more so in the lower than 

1.1 the upper valve. The muscukr scars an latge^ amrly seml-eireidar, exomtric. 

placed somewhat nmier to the ventral than to the dorsal side 

ZoeaHfy.^Vm Comaiapolliam, in a Ught uotouml calcareous sandstone and 
in a oongloniorate. 

Jbr/Hw/wM.— Arrialoor group. 

^J^SlT^^.'^^^"^ "''''S^ ^ '-^'^ produced, and tb^ 
emoentno laawUa, awawatlj cearier and more dirtant fcSn e^^ 



OF somnBss tsdvl m 

10. Onn& ZiREEUHA, StaUaiia, VI. ZLIV, Tig. 4 

Ott. obKqtie rohmdaie mb-quadremffulari, emfirma, nb-aqtiiealvi, mMtfluvu 

ffinlbtia cardinal ibua longU, antice rectiwcv^h', pn.^fin:' vlf!/;"'' rhnrf^jflftf/ih's, wsfi-iw- 
tif, m mipei^ieie eoucenirice mA-cottulatia et anlcatis, mlv. ii]ferior.e altera jpmUulttw 
emoexkre ei enuaiare, propemmboHem ^fi»at umiim ofiftwtjwq / io fe wlg, inhtfjimiilo 
!!/i<imc.'f"!!. p.rriiroli! 'nx!i'"cto; vnha aujp, temhre, imbuie 9bi fromhi^ «rw 
ligmnentali aiifftufio, medio rij: depressa. 

Only tlio single flguied speoimon lias been found of this intciesting shell, 
which is closely allied to Zittel's Otfrea MaOeUmgi, identified by Coquand with 
Ch(dma»ia (Fulsello) Turonemh of Dujardin (see p. liOT). I do not thinlc flwf 
the identification of Zittcl'B species is correct, though it docs not show any place of 
att4M5hment on cither of the tbItcb. O. Xadehmgi difflan firom mttUama hj bavbg 
-Bie concentric ribs obliquely distinctly quadrangular, while in llu' Indian species the 
concentric hulcalions arc distinctly rounded and the posterior cardinal edge is not so 
much prolonged and so straight as the anterior. Oor speoimea shows » triaagahr 
Ifpnn""*"! Meawith a median groove in the lower valve and a very narrow anrl flat 
ligamental area in the smalleir tiUto. The straotwre of the sheU does not differ 
fl«m that of other Oslrea. 

£eeaBff.^Yj}ttfKai3ljt in a btomiali oanditoM, 



The animal of AtiomUt, and of its dose alKes. has the mamtle niMgliw quite 
sepnated, «wep* at the hin-c, its edges provided with one to three rows of fine 
cirri or filnnrnt. ; nno priir of < urved gills on each side, niugnametrioal, united posto- 
riorly. each of the outer lamim« iumishcd with a hroad leflerod and free loa^ ; 

SOiaJl. striated, or atawst olwolete; hps elongated, narrow, flun ; fo .t short. 
sTb-cylindrical. somewhat expnn.l. a at the end; byssal muscle strong, attached by 
two tmeaoal bnmohes to the convex valve and passing through a fersnen of «!• 
o«h«r vrive. sometiines aeaietiiig a dieUy or horny tandna at tin, .ml, o. a 
adductor muscle small, suh-c.ntral. ita impression 

mtttbe wiaUylaiger and sub-e<iual pedal scars; a smaU impwsfflOB atoo exists 
I^^TSi ttiTsrid hy Woodward to be produced by the g>ll-suspen.or. 

that muscle rather supports the Hp^ thnn the giUs; palha l"^*^-;?' 
r^es are said to be distinct, ovary extending i^nto and partudly eo«b»ed with 
thcrightm«ailelohe;T«Btrieslike^wtpa««dti.roughhythereetum. 

Tlt sheUs are of 'an irregularly ovate o. roundish shape. -^^F-^S 
th.: form of theol^ect to which the, attach tLemsclves. xneqm^^e, «W» «^Te 

, .. Vflm. moallTflat. or concave, sometime- sh-uilf .u.d 

nlwavs more ojr lees cooTex, KKwer mosHy "wi »^ ' ^. n,„ k„„i. 
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margin or dental procesBa cf fiie flftt valye c o M f - H iii n d fa y to odb or two ligamentftl 
furrows of tlie other TBlve; muscular scar wi{^ pedal imiifleMioDB djittndilf 
double or single, sometimes apparently absent. 

All the AsQxiiDM have a comparatiTely thin shell of a subnacreous, lomcUar, 
■ad often punctated structure, roaemldiDf that of the Erachiopoda. 

Having separated the FtACmuDX as a distinct family, I iiK-Iude in the 
AmmaM all those farms whidh bave one ralve flatter thau iLu otiii:i' and usuaUy 
perforated. Only in one fossil genus (Difloeehmi) am both the toItcs perforate^ 
but there are again some other genera which show no pcrfoiulion at all. From 
the study of the shell of Carolia, which apparently has when young a distiitct 
foi-amen, and when adult only an internal giooTO iadioating it» It fprnrff probable 
that most of the genera have ia thcur yooQg state • imall peirftiintticia« or eoiar* 
ginatioD, in the lover valre. 

The fossil representaatt of tbis luiifly am not waxamm, the sbells being toa 
tliLn to Lu well prrsrrvcd under orclinnry fircmTisianees. Some peculiar forms 
are found already in palieozoic beds, but the family attains a geological importance 
only -with Hie appeaiukoe of Ttaemeftk in the juzasBio loolca. 'Swao. otetaoeous 
rocks several pwuliar genera have been described, hnt true Aitn„,Uv also occur. 
The species from tertiary beds are more satisfactorily identified with recent gcacra, 
■Itlioagh* as a rule, flie determination of %6 finail spedee ia retf cBflloal^ beoanae 
the upper convex valve, (wbicb is tlic f>rily one i,'ciirnilly foimd preserved), is exter- 
nally in all (he genera almost quite similar, and the opportunities of ifKmir^ing the 
internal form of the l^amental pits an fkr Ikom nnxnerons, and ttOl fewer those of 
finding the smaMcr valve attached fo (be larger one. 

According to geological history the genera arrange themselves in the followipff 
order: Xunwiomja^DemiL); .^MMmmd^ (Carb.); Flacunopsin {Zm.); Para- 
«o«»>, tho prniliar 0/r,Wm>. ..nd 7>,>?o,«7,;,-,,.. (Cret.); Carolia. (Eoc.), jPwAv 
deamits, X'iacitmnomia, Anomia and jSinigma (i-ecent). Anomia ia recorded aliesdy 
from the jotassloe and oootiniMs flbtovgh all the suooBssive formations. 

The roernt species mr.y Ik: esfiicalLd nt about 60, but the amount of variation 
of ceriam species appears to be very groat, and some authors admit bai-cly more 
than oneJialf of the number mentioDed. They possess a general geographical dis- 
tribution and ran-e from the llitoi-al /ono to several hundred fathoms. 

regards the zoological atlinities of the present to the pzevions femilr the 
genera can be aiXKUged as fdlowa :— 

\ Fhrnmop^ui. Morr. a.ul Lycett, 1853, (MoU. Great Ool., pt il. p. 6). 
Sub-orbicular geneprally someuhat irregular, ineqnivalve; krger valve eonvei, 
with smaU sub-margtoal. anb.«edi«» beak, and mostly ornamented ivith radiating 
ribs or .tnay. smn kr ralr. fiuf, free, or attached to foreign objecU; Wngc toothles^ 
witha smaUcaruiagopit in each valTO; museuhr scar krge, mb-elliptical, 
centraL ^pe, J». Jkr««fc. Ecem. AH the species a« yet known are fmm jurassic 
deposits. Ihc mequaUtj' of tlu, valves and absence of hinge-t^eth. or aw other 
mtormd processes, separate this genus from the next Ode, bat it ia ooToBrtala 
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lyhether aU the joMMntt ipeoiM nfemd to VUumMptk agiee with the dittnotaN 
iiticB above noticed; many of tbcm appear to belonc; to and donUa an 

enpi«ssed on this point eveix regarding the typ« specics, P. Jureiuu. 

a. Cycloatreon, Eichw., 1867, (Lcth, wrtfc, »» Kw., p. 406). BlieU oUiqady 
ovate with attenuated ol-tuse beaks, inequivalye; one (right valre conyox; the 
other (left?) smuH. r, tlat or caoBM^, with a smaU tiansvcrsc ligamental groove 
at the apex; in the convex vahe ftere ii only a BmaU latewl gioov© bdwr 0» 
beak, fbaed somewhat aaterioriy ; hoth beaks are truncate and appear to indicate 
an attaphm.«nt to forei-n bodies; muscular iinpiewion indiatinot, repre^ated by a 
marginal sone which surrouuds the cavity of the yelve. In the flgoie glTWi 

hy Ooquand (Monog. Oitrtm, l*. llr. figs. lO-U). tbe whole of the internal part 
of the valves seems to be o^^cupierl by one I.irge impieBdon. Type. 0,tm^ 2iU^*, 
Ha«.. Mrea plieaiMes. Lcymeiic). 1!faia >heU greatly reaemUai ^fiw»- 
pU^, hut n atated to haw i» Mcli Wiiga or oarfflige lOii M aie eh^^ 

of Hat maam, . , 

, r.„;a, Conrad. IbGO. (Jom-n. Acad. Nat Soc, Phil., P- f9«./ 
Am. Journ. C.uch.. iii. p. 8). Irregular, it^^l «ie valve flattW or 
^Hy OMwaTe, hinge of lower val.o with.. M inri^ibr, tmB.ukr toottiOK 
Ite flaS or slightly convey with »harp margins and an antenor. compressed, 
is urpmit tooth; mu»ul« imp««iaa -ituatol tow«ds the ventml 
r^l'X^fl. ape., or nearly cauidi.ant f.,a tho a.i. Hor ^d po^r^ 
!^Trpr. Pf.rr-«.«o«/a -S^iTorc//. Ooa.. fi-om cretaceous rocks of Tcmiesee. 
Je only two other creUccous specie. ^ Oonrad «fc» to the «imc genu.; 

^^^^^^^ 

« l«T^^;t G^'vN S u'U .ub-orbicuhxr. sub^uivalve. «;mpr^ed. m 

Sow., 1849. testi *Jiaj;. Uthm- iCMOmWr" T>W»«aj 

general stmcture. and in the *';'^,-^>''*"=;'^^*rct^-^^^ 
^ne valve flatt-ned, the othe. ^ f^^J^'oT^y^-^r to.tb. somewhat 
hinge in the flatter valve comustin? of . r^*^^^ ^itu a slopmg 

Insularly pUcat«d at the base, ^^^^l^:;^^* ^^t^tsclrTor^^ in the 

elongated surface to ^hieh «» »'«?^'^^ ^'^ L ^'^'^^^ 
oa«S ^ve U> two «li-ging flat n.^. jmn ^^^^^^^^^^ ^ ...^ 

the upper T^ll^^r^^^^ that^^.^.-'. and -t 

groove runs from the umbo to flw iBWg m ^s below 
Ltato stages of age thcr« appears t« " ^^^"^^^taa. Typo. C pl<^- 
.he tooth of the i^rTU °^ 

Cantr.. (suppoeed to he) ™ of thia type species a nai-row 

Qb^ p. 410.) states that ther. .n th. ymm ^ ^^J^^ h«t ttrt » 
^ertUad hywd fo«uaeii below the hiuso-iuoth oi: we » 



Digitized by Googl 



I 



476 CKBTAOSOrS FELEOYFODA 

IwoomM elowd b fhe whdt ahell. Tbe nine aufbor alao aayi fbat tiiere ace thiee 

species known, adding " America ?" as locality. 

Sowerby'a type speoieB of Mem^kteitm fJtosieri, G. B. Soir.)> figured in 
Deseript go. de I'Sgypte, is probably fhe aame tpet^ as Cantratne'e. Gray, in 
describing the genus (Proc. Zool. See, 1849, and Cat. Placent. and Anom. Brit. 
Mas,, p. 4), says that on the inner sorfiuie of the right valre, just in front 
of the hue of the prooen -wfcioh aupporta fhe cartilage, tliere ii a imall, ehaHow, 
roundish pit with a dwrt furrow towards the couti e of the shell, vliich is evidently 
a mdimentary repreientatioa «f the sinus found in the genua Awmia. This 
mdimeDtary sinus is not TisiUe on the outer Bttrfhoeof the slidl. Oantraine 
makes no reference to the pit Or groQiTe, bnt the latter is djatineily indieated m 
his figure of (T.c flatter valve. 

5. I^mlodesmiu, Phil., 1837, (Handb, der Conch., p. 380). Irregular, in- 
equivalve, with disajmllar umbooes, that of the lower, flatfar, and adnata valTe 
spirally twisted, with a raisctl lamolla, sc-p.rntod from (he mnrsin, benring the 
ligament wliiob is lodged in a corrMponding groove of the other valve ; muscular 
aoerond. 7^ P. dM^jpjMi^ PhiL, from Cuba. 

Gray, Reeve, and nlhor nuthnr? Iih unfy this species with PhcunanomUt rudia. 
Brod. and H. and A. Adams q^uote this last specie^ besides two others, under 
the oflBie PoAdMHMw, aa sab-genus of JPUtemuaumna. I am not aware that the 
speciflc idmtificalion of P. rudii and Philippi's type of Po(fode*wM« has beea 
satisfactorily proved, namely, that the latter should be an advanced stage of age 
oC ^ fanner; but Pbillppi distmctly says that it differs " from Placimmomia 
by the lower valve not pniforai. d, Ly Iho want of the two internal binge 

teeth," &c. I can hardly beUeve that in the laoe of such an assertion Fhilippi 
would have orerlooked the pufoiation of the lower -ralve of PL rudia. 

The chara. ( riitk of Tcdodtnm veiy cknely coinoidea with that of Conrad's 
cretaceous I'aranomia, 

6. Plwmumomia, Brod., 1832. Irreguhir, inequivalve, attached by the 
lower, flatter valve which has a perforation near the upper end. the anteriiv part 
of the valre being somewhat twisted and produced into a bilobea rals, ,1 U;n\h on 
wUeh the ligament is situated, and which corresponds to two ligamental grooves 
of the other valve ; muscular scar sfaigle in the lower, doable in the upper y$h%. 
lype, p. maci-oclimn^, Dcsb. 

Eeeve described in 1859 (Iconica. vol. «,) U recent species; they are mostly 
^1 r ^T"" "* ««. H. and A. Adams quote 12 siK^cies and 

^ three of th™ ,n 7>..7.,;..„„„,, ,f they call rudis the iype. poLssmg a 

«nall foramen, und for the rest they adopt the sub-generic nnn,r?^. Gray, 
having a krger foramen, slightly embnwiag the krge and thin plug. The dis- 
twctjon scwns to mp quite unnecessary, 

^ J^Jf'TI f ^ rara,u>mia rests alnuxi cnly in the 

rfperftnalfaiinthekwwTalTeoftheformerscuus. ™ 
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7. Limanrmia, Bouchard, 1850, trsto Gray, (C:it. Plricc'l. diiH Anomiada, 
Brit Mus., 1850, p. 21). "Shell adherent, longitudinal, aub-equivalre, iueqoi- 
lateral ; umbo cnmd to the right (regularly cmnA on tsach ride) ; ottrdbial edge 
transrersc, oblique, inclined to the right; valres thin near utvili.i, '!i„'lilly nuliakly 
ribbed; lower valve with a sub-triangular notch near the umbo, uadci the ear; 
cartilage ? muscular scar? plug triangular, calcarooiB, -with « llanow, §eiilaiifoim 
impreBSion." Type, i. Grayotta, Bouch., from Devonian limestono near Bou- 
longerc. Three other species are indicated by Gray from the same beds, 

la exterual shape this genus is stated to resemble a Badnta f^t Xma), but the 
loirgr fldm is ftdbeicnt and proxided inth a perforation, as in Anomin. 

8. AnomwneWa prolan is flgm-ed by Rychholt flroia the oarbottifcroua beds 
of Belgium; it ia an ovate, thin shell, found attaehed to other eheUfl; there appean 
tobenoporforatiania the lower valve, ftide Mem. cour., Acad. Belgique, xxiv, 
1852, Kyrhholt Mol. Paloont., pi. x, figs. 21—28). I hare not met with aay 
detailed notice of the clxaracters of this shell. 

9. ^«Ofltfa» Linii<» 1767. Scmexvliat iiTe^ularly sub-orbicular; lower valve 
attached, flattencl or concave, perforated and notched near the minute beak; 
upper anterior or posterior part of the valve separate from, and often partuffly 
overlapping, the thiekeDed caidiOBl edge to which the ligament is internaUy 
attached; plu.> thick, mtirely shelly, and free from the notohof tUeforameix; 
upper valve more or less convex, iatcmaliy with three aab-MiibAl mnaoolBr 
mn. Type, A. I^Mppkm, Luin«. Thwe aie abont 3tl teesot apeeun Jawnm of 
general dbtribution. ii.t^i.„.>«a 

Fe* A. Mlaroa (Proo. Zool. Soc.. 1840. p. 118). which has the tMekened 
Ijgmcntal edge tather prodt»eed. the two lowe«f aeaw of the larger valvesmall. 
ScupFr one large, and isof a roundly sul^-qurulrargnlar shape. G'"^? P«»P^^* 
aub.generic name ^ro. The distinction from typical Anom^ seems insignificant. 

incquix-alve; lower valve flat, with an ovo.ntri. ^.^^I^^*;^'^^^^^^^^ 
shrllv lamina of the plug; the lobes of the foramen partia Uy 
other, but not closed; their hind edge for ^/'r';!;^ m" a 

iUekeDed; a partially open groove also runs fi-om the beak of J5f^^J 
Z^rex. valve to the edge; upper soar huge; two lower smaUer and d»bi»Uy 

separate. JE. cemffmatka, QTuim. 4,,omia: it inhabits 

This fcna appears to deserve a generic di.hnrtion frcm ^"'^'^'J*^ 
hrack^w^torfTestnaries. Beere acknowledges or^^^^^^^ 
on foliage and on trees in the J^rJU^utl T^^ U 

diriinet apeeiea oecurs on the coast of the Bay o( ^°»"]',^^^'S^o«le«tto). 
byDr.T^BTa.t.r at the MuthU. Eiver (Fc«t ^^2. 
t have also found it alive in the same loeaU^. «»«J **^f 'V^^ water. 
L. ^ to old bricks. &e.. -l^ich are o^y "Itp oL ^ cco-l. 

The animal slightly ditfers from that of Anomta. Ite same sp 
on the lJurma coast aud at Penang. ^ ^ 



ITB CBSTACEOUS FELEOYfODA 

11. DiploBch'iza, Conrad, 1866, (Am. .Toura. Conch., II, p. 77). SiiTi-nynte, 
iacquivolrc ; smaller ralve oonoaTe, both of a lamiuated structure and with trua- 
cate, dcoply-notehod or enurginwted bettka. Type, D. cretoew, Oon. (I* olt., p. 77» 

pL 9, figs. 2-;'.}. 

Conrad saya that "the shell seems to hare been attached, bjr the umbo of 
the larger valve, ihe tmiieatare of wUdi leminds na of fbe tnnieated beak of 

Tercbratula." It is a curious sliel], nnil, if jirrfeci, would indioKte A gXWtCT lillli- 
laritjr to a JSmobyopod form than any I am acquaiuied with. 

Li.ST OP Cbetaceocs sfkcie*. 

l.—Aiuimia NeoMidauk, d'Orb., VsX. Knuif, teir. «T«t., iii, p. 764, pi. 489, figs. 1 — 3. 
%.—A. lai-isata, Sow., Oaoi. B«e., Lmd., nr, yL 14, 4») from the knnr Orco- 

mnd and N«oeomi«o. 

a.— if. ettfalifa, B«»m., (NaAL Oelit, Naebtaigr, 1889, M, pi. 1% lig; from the Win, 
4. — ^J. eoinmm. Sow., (Trans., Geol. Soc., Lond., iv, pi. It, fig, 7,) from lower Gn?eTr-:inJ. 
B. — A. ptmio-radwh, <l'Orl>., Prod, ii, p SI, =raifial<i, Sow., (non BisBo), Trans., Geol. 
Soc., Ijoud., iv, pi. 14, Gg. 5. 

6. — J.pajiyrae», d'Orb., Fal. frws, tctr. cret., iii, p. 766, pL. 439. fig*. 7 — 10, 

7. ~J. tui-irmtiiUh i'Oth^ (Vmd. ii, p. 171, = A. tnnwate, Oeialti^ (turn Lian^J Chttaiv 
tmrikSmAx. Kreid., pt. iii, 1842, p. 87, pi. 19, figs. 4-5,) from Bohemia. 

9,^J. temiff/'jboKi, Gcinitz, (Quodcraandst, 1850, pi. xi, figs. 6 — 9), from Kicaliugswaldn. 

9. — A. lataelhta, Ram., (Xonld. Kreidef., p. 40, pi. 8, fig. 3). 

10. — if. ffrfiimUm, Kccm., filul., pL 8, fijf. 4), from Bugoo, OdIj th« oonTCX vain of thia 
tpecics is known ; (he hinge mugin is mSA to be ttutfcwed, «idi M TOrtlM^ oouo, iMominaBMi. 
Tliie would indicate that the epeeiei in qoeetioiB mdier bdnwe t» tibe BKmanm* tliin to tin 

11-13.— ><. mfiradinla et ^ 1{, uss, (Boehm. Kreidcf., pt. ii, p. 45, pi. 31, figs. 15, 18, 19). 

13-14.— pdheida and verrud/era, Mailer, (iSlonqg, fMref. Awtbsner Knidef^ SuPpL, 
1850, p. 7, pi. vii, figii. 4-5). 

li^fttmupik/tiiiata (= OrbieuU nSato, HiilleT], Boa^Mt iaStaTiags Boim vm 
Ncderlaad, 11*" deel, ibaal fknnii, &c., Na 520). 

16. — ifwomia rtfulgtHt, Coq., Mod. EUgc Aptien dc 1' Espagno, 1SC5, p. 169, pi. 27, ti-5. s.<j. 

17. — J. forata, Paaay, (Crrfpitnt /mUa, Seine- inf., pi. 14|, figa. 6-8, Cogvaad, Mon. da 
genre 0«tr(.a cret., 1S69, p. 104). 

18-19.-^. CSifMiMft eii imimiMm, Sittel, (DmIdwIi. Akad, ytkt, xar, pi ij, pp^lSe 
■ad m, pi. 19, Sga. 8 end 10,) ftom ibe Ooaan. 

iO.—A. tmnlriai, Coq., (Bull. Soe. G&l. do Pranoc, Znd ser., ^ ni, p. 1063). 

SI .il.—A. epkippii/onaU and dUtraela, £ich w., exe stated to OflOBi nMr Khanwdiowo ia bode 
belitvtfd to he hy Eichwald Neocomivn, {Leth. mmb, sm Uf?., 1867, p. 411). 

%i.^-qfd«tlnmj^e»tmiaUm, iMjm^ (Eichwald, ii iilem, p. •1071, p. )7I3. 

Uu— ft>citM*MBf^ MiiaAde emIiiMiM, Deelongch., (M6m. Soc, Lmn., xi, ISOO. p. 124, 
pi. IB, figs. 3.S, S1l),ftTayiinwrlEall»8peeiMklNitHiiaot oliar wlwUiar the aana OMtefeMM is 
upplicahle to it. 

i&^Aimi{» jwTM, Galib. (Fhw. Aaed. Nat. 8o., Pbil., 1880, p. 198, pi. 3. fig. 5,) from Chili. 

26.3*.— Paranoma lhe,!.i, Conn, B«ffordi, Cnu., ,,a<.r.,. .M„rton, Jnomia argt„U>ria, 
Mort, J7f«i«^i, Meek, oUiqaa, M. and Heyd., ulls/ormit, Conr., nbingoHalu. M. and HayA, 
at «»««*^,Mo»b,a»fceBNetiivAaM«fcart*feK^ 
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iif—JiMmiii UnaaUi, Ga,hh, Fai. Oilif., vol. i, p. 203, pi. 26, fig. 190. 
S9j—A. fSnwmcemwit, Oabb, UUm, rol. ii, p. S02, pi. 33, fig. loa. 

'.il .—I'laeunaiwmia iaOTHata, 0:i! i'iilem, vol. i, |>. 217, pi. 38, fig. t880< 
m.—DiptomAisa crelaeea, Conr., Am. Juiirn. Conch., ii, p. 77, 

89. — Awi a «WM^ {( tbe onlf ipadM occurring in Uie Suuth Indian crctaceotu d^jxisita. 

ANOIOA, Zirni/, 1757. («e p. 477). 

1. AxKtuXK TAmuTA, AfoiwcH SI. XLTIII, 9— U. 

.^M. fetto MfMraMV rotuHdata scu rotundale ocala, tcnui, micexa, siib^amgata, 
te» vnriaiiin ei irregttlanier coatithita; opice 8uh-marginnU, inditfiirfo, f^tiige 
ittcurm ; margitte etwdmtiU htjkxo, iulua paulo incnmalo ; fovea UgamentuH purm, 

A amall specia* with upper valw of an orbieiikr or roaBdly-amto ahape, 

genrriMy strongly convex, nearly smooth, (the surface ln-iri:; prolialtly corroded), 
or with irregular moderately elerated tronsTcrse, ciu'rcd ribs ; the margins are reiy 
thin, oitiie, or •Hg'htly tundulatiii;, vMxmStf depesding upon tbe ohususter of tbe 
snrfrtrc fill wliicli the species is sfssile; (ho beak is indistinct, suh-mari^iual ; the 
caxdinal margin is somewhat inflexed, internally slightly thickened, trith an indis- 
tmet tramvene ligamental groore below the beak. Ibe lower or peifimted ralve 
bu not been observ'cd. 

Jjooalitff. — Coouueapolliam, in a soft* coerse siliceous soodstoue. 

IbrmKliM.— Axrioloor group. 
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Family, — PnomuDM. 8Hb-/(mi^t — TSMitnnra. 
On page li, ^er Ko. 8, add — 

». Jiiirrwbw, Gould, 1870, (Invert, of UasHwh., Snd edition, p. 84). This 
name has hfcn siin^jpstrfl for a small spn ii s Ttrcda chhrotica, tho palettes of 
which am dongatod, with the basal portiou thia, flexuous, the ufpw "lyre-shnix!<l," 
file exinme two-fhiida of fheir leoglh being <*eoreKd trith t tok crust which 
has n projecting li oni at each ar.^,'^^" The fonn of these palettes rery closely 
lesemblus that of A'amitoria, when the tip is brokea away. Xt it not improbable 
tiiai both bdmy to one and the tame genus. 

W. »M»>Sw» "Fig. U," nad^. U, 

FamUjf, — Miiu^. Si!l)-f(xmili/, — coRsuLutM, 
0»page9»t l^fbre B/K^utrk, Hccluz," &c., odd— 

Za TMon, Danker. 1851, ( Pateontogi-apbiea, by Bunker and H. Ton 
Meyer). Shell OTately elongated, 6uhM:qinh,tcm!, .moot),, rquirnl , ,- and api« 
Wtttly elesed. rfgfct Talye ^tk a cardinal tooth under tho umbo extending lorwaids. 

^ partially Mtemal. partiaUy mternal, and that the valve* are not gaping. So 
for, rlus ■ l,ur.ci. r >vouU agree irifli Ja,c*«*, but tile hinge appeu. to £S«nt ; 
muacukr and paUml iinpK«ions hare not b.rn r.1„„. ed ThHcnua is evWen«v 
d«dy .n»d to ^ .till moro eo to but unl^Z, L^^^ 

Idea ot theu alhrutiess to T.ettiodm, 

14. donaia iji figured by Eyckholt as an apparnntlv new " 

horn the carbonifcrODS l^ede of Belcinm Th* apprirnntiy new gentis 

gately orate shell. withTcTn^^™;! 1 s^7^ 7'''"'-^ " 

i«q«ilaferal. the small bealuT^l . ? ' "'""'^ """giD, W 

is . s., nti;.l for its correct ^l iJ?^^^.^ knowledge of the hinffo 
Pah5ont.,186a,p.i7 iTfilTtJS™^^*^^ ^"^^ Byckholt, Mdangee 
. '°»P'"»Pl-»»%a0.iiiM«n..Ctair.Acad,BeIgi,u^Tol.niT) 
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On page 41, add — 

25. Corbula velata, Scliafli., is according to Gttmbel (Neues Jahrb. f. Min- 
enlogie, &c, 1866, p. 149). wtentiMl ^tt OMMwfefl* IPeiuma, Gftmbel, aaeoMiM 
species, (Bayer. Alpengeb., 1861. p. 602). 

lBsU»d of C. vetata rand under No, 25, Corbula tubekgaiu, Briart ct Cornct» 
(Descnpfc. minenl., &e.»delft msole de BtaeqmgB^ P* ^« pL t, flg«. 17 wd 18, 
in ICAn., Coot. Acad. Bdgique. toI. xzzir). 

F««i (7,v, — A ss TiyiDM. 
Oh page 69 under No. 32, ^licoatya, StoL, 1870, »m>/«— 

Conrad (Am. Jour. Condi., yd. VI. p. 7fl*) proposes to substitute for his name 
Lrpto»Kja tbat of Periplomifa. I do not know tbe exact date of issue of Tart I 
of vol VI of tbe American Journal of Cottcbology. My name rUcomya, substituted 
for Conrad's Leptomya, x^as publidifld on 8tb Boptembef 1870. although the por- 
tion of letter press containing it was already printed abo-,,t the ciul of Jaanittjr ol 
tbat year, and the MS. had been pn^toed at least one year prior to it. 

Conrad adds the figure of the hinge fAVb^\!f^vv«i»(P«¥^y'') P^'*^^ 
Conrad, (quoted on p. 73 sub-No. ;30:. Fr m. tni. it would seem as if there were 
n tlncTc m,Hquc tooth in the left Talvo passing at its base into a thickening of the 
posterior hinge margin, a flssow woold ««m to eriend fro« tbe l«ak Posteriorly ; 
of the otter right valvo only a mecUan spooa- shaped r«<^e^ ,s figun l below the 
beak It is nr,.slbl<- that I may bo miataken in the interpretation ot right and let^ 
valve, but tUat woidd not be supported by Conrad's nferaiee on- p. j<>«_^^ 
K i am. bolwr. correct in the interpretation of tbe flgoiea. tiM flam eould harfiy 
be considered as sufficiently dUtijwt ficom Amtina. 

^'"'^T^<:^<^^"> Briart et Cornet. (Poss. meule do Bmeque- 

gnias iTsi'. Pl- ' '^"^ '"^ 

closely allied to PA. cai«/«^<, Rasm. ,« ,« 

76, 13 ^ Mtm, M U-16/ ^ 

Family,— SAXiariDF. 
Pa-c 8i. Hue 17, from top, after '4. PW. Conrad ' ^1^62 
the 184 Poss. irf mid. tert form. IT. 8., Index p. 88. «d P«e. PbiL Acad-. 

''""i^^e 88. No. 59. The name Tanc^ ^'^'^^''llY'^^'^^^ 
Bos.ne%intoP.i..../.^.(Li«-^^^ 

:L:;:rrdesL^^%wodU^^ -^^"''"^ 

0«i.«j.97, .7^-^<^ ». *^^ f.Vni. Joum.Conch.VI.p.75). SheUovately 
\\a. Soltjmo, Conrafl, v > , y « tWO diwct apF«wia»to 

etoiig»ted, thin, equilateral, veutnc^sc, nght TalTO mta nn»ai«w.-n» 
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tectb under tlie beak;* typp, .S". JiumMm, from cretaceous rocks. Conr.ifl st.ifes 
that the genus is allied to Leptosolen, though as to form it ratha appear; to exhibit 
gisatcr ntatkB to sonw Tuitoaaa, and at regard* the liiiigo.teeai of tin right 
valve it is allied to Solecurtus. 

Page 98.— 14. ChidophoiHig. I have again referred to this gcuus in the 'Baadij 
•SoummjK, p. S60 : it is diffieolt to deoide upon its danifloadoii, nnta the lungo 
baa been mnde enrrectly known. 

Page 100, after No. M, nid — Sofyma Uaeolaltu, Conrad, (loe. cit.) fiom cie* 
tMMiia beds cf Eaddonlidd, Neir Jene^. 

Family, — Telt. jxtdm. 

Page 177, under ^f, Linearia, Con., note some additional informatioii given 
about the genua In Ant. Joun. of Oouoh., yoL VI, p. 78. Oonrad states that 
when h' first propo^pd the namo, he liad net ser-u the hingo of the right valve, 
which shows " two smaU diverging, nearly equal teeth, directed obliquely forward] 
tlM anterior one Tery obliqne; and two lathor long biteanl very distinct pits, the 
posterior one very distant from llio apex." 

Page 118. '8*. TelUaimra: Conrad {Am. Joum. Goneh., VI, p. 73,) unites 
JMW TBUmtm, whioli name ia banUy an improrement upon the oiiginal douomina- 
tion. He considers T. eborea. Con., as tj-pe. and adds the following charactcriieio 
of the hinge of the left valve: 'cardinal teeth two; aQteriorooe v (? A-) -shaped 
madj dinot, of digfatly diieeted anteriorly; the posterior tooth hiiid, oblique- 
posterior hho Mrul loii-or th:in ihc anterior lobe; cardinal plate compantivelr 

broad laterally, posteriorly channeUed; anterigdy with » amaU nit, annatentLT iL 
themecglianof alatetaltooth.' <»•» kit 

So. AetwHu, Conrad, 1870, (Am. Joum. of Conch., VI, p. 71). ' Equhaind 
without fold; hinge charaotor: two oompressed, Teiy snmU. widely divor-ing 
teeth in the right TsKe; lunula Twy narrow, lanoeobt^. and marked by a d^plj 
impressed l,ne:' type. T.Uh,,, Con., (see p. 124, Ko. 46). tL spedM 

13 desciiUd as a sub-triangukr. inequilateral shell, with the hinge margins 
equally deelinine, «»in»it {?heaks) not prominent, «left Taive Aunishod witb one 
tafld and ov.<^ radunentary cardinal tooth; lateral teeth distjoet." 

I iim at a loss to know why this sheU should form a separate genus. Tho 
ch=.aet^st„« Conrad eonid apply a. weU to about half a do.ea 

other sub-gcnera of TefHM. 

Ptyitf 124 add— 

B^!"'*^*' ^'f et scuiy'omi,, Briart ct Cornet. (Foss.de 
pp. 78 .«d 88. pL ylii. figs. 14.15 and 16-17. .a Men. Cour. Aoal 
Beig., TOL XXUV) ; both bfloiii: to Linraru:. ' 

fieU [^««o««J papj,ria, Conrad, from oteteoeons beda atHaddoib. 

9m» Hew 3m^, (Am. Joum. Condi, V3, p. 74). — 
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Page 124, 5th line, from Ijotfom, for T. C^.J frimiilattmi T, {TOUmiet] 

primula ; for further rofereooe B«e p. 126. 

At the end of page 146 addr—' 

6, Liocijma, Dall, 1870, {Troc. Bost Soc. Nat. Hist., xiii, j>. 2."2,1 has beCD 
for Tdpca fluctvom, Gould, (Moll, itassach., 2iid edit., p. 136). It Is ft 
small, ovate, concentrically striated, compressed, nearly cquivalre and nther tiiin 
diell J there are in each valve three cardinal teeth, the middle one cleft ; pallial 
sinus small. I douljt fnat sufficient reason exists for Bepaiatillg gwisrically the 
shell from FuilaHm, as restricted ; it docs not appaut to differ bom aowll, or young, 
forms of this genm. 

Fdffe 147, Ga. 3f'''-rr„iiriti — 

Perkins^ ia a paper on the Molluscan fiiuoa of New Haven, Part II, &e., 
(BttHS. Bo8t. 8oo. Wat. fflrt., Not. p. !«,) propowa to suhstitute for Merce- 
fnw-wi a new generic .mme, C/YWrr«v.y. T need not repeat uhat I have^ab«»dy 
noticed in my introduction, that the recently proposed so-eallod " rule" of the 
British Association, rejecting aU generic imniM wMdl hsve be«l taken from specific 
designations, is in its application imprri.-ficfib!.:, and has 00 ohaaOO <rf bwug adopted 
by naturalists. It most not take rctrospecUvc effect. 
Oh naae 152 addr— 

sT Arte»a, Oontad. 1870, (Am. Jouh,. Conch., VT, p. 7r,) Slu n " t> .an^u- 
br thick- surface Tvith n^tf, ooneentric, prominent ribs; hinge with three carti- 



a»l t«eth in the right valve, two ol them diTei-ging. d^tant. the anteriof jwe 
the .pe< «,bart. di«et. «»md ; left valTO with fl«e divergmg distant teeth , la .r..l 
tooth very small, i.vmraidal; pallial smus very .mall and angula*. W J'^''*/- 

.(omU Conrad. (Fo^. tert. form., S pl. 21. fig 1 • 
TOT dow to BO<ne .peciw of Dio-e and barely different from that 
:ZraT^ates that IlTiT. fron. 0./...«. r= ^-'t-iS^^tl^i:^^ 
the one thick anterior cardinal tooth of the right valve instead of ^J^^^ 
toih, '«id to the two dfatant tbidc. ^ equal teeth of the oppo^ tdTi^ Ac. 
tartfa ito aSw ohaiiotoUtic the« « Bald to be « th«» diatw^^ 



^T™t:ii>. Muotedaaoneoffl^Wk-owa^ecieso^ 
p. 148.) auggests the new generic name Totlemana aownuu^s ^ ^ 
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Association Rnir^ " I need not npwt ttwt flib name luu no daki to 1w adopM, 

for reasons already cxplaiacd. 
On poffe 168, iWfe — 

18. Thctironia. Regarding some atlditional cliaiBeten of this genus, aa 
obBorred in an Indian sjieciea, sabaeqaeatly disaorercd, soc fui-tber on (p. 480). 

19. Amv^ Oonnd, Jfi7d, (Am. Jonm. Concb.. VI, p. 72). Shell roundly 
ovate ; right valve with ttme diverging cardiual teeill, posterior one bifid ; eardinsd 
pilate faoNMult deeply ohannelled anteriorly, with a compressed, lateral tooth in the 
ndddle of die channel ; plate deeply clianncllod posteriorly. Left valve with three 
diverging cardinal teeth, tho anterior one V (?A-) -shaped, oblique; onedistuit 
anterior latci-al tooth with a chfinnel abovo, parallel w ith tlu; cardiiuil margin ; 
nymphaj crcnulalod on the upper umrgiu, a distant, narrow, channel on the posterior 
binge-plate; pallia! sinus deep, reaching to a point in a line vitb ibe pOBterior 
extremity of the posterior rai dinal tooth ; lounded and Nmsirhai Meendingi ^^pe^ 
Ae. ttretaem, Oon., loc. cit., pi. a, flg. 8. 

Oonrad says that this genas is nearly rented to Iiodoma, but I lathar think 
it ihould l>e phiccd between Cydina and Tlietironia. The typo species in geoeiBl 
external characters of the shell also closely resembles some Cp^rimerue. 

20. SeMia. Two apetdea, A ZmnbotkMtut and IBehrimm^ are dewnibed 
under this apparently new gcnrric name by Ryckholt from carboniferous beds of 
Belgium. The shells are etiuivalve, roundly ovate, moderate!; tumid, with con- 
centric striie of giowili: ttowtilar seam tiro, anterior larger than the poateriori 
pallial line witli f>n nngular, somcwliat asL-emling simis, as iu Dos;,<:it ; hinge of 
left valve iritli a single, tubercular, cardinal tooth below the umbo. CFide 
Bjclcliult s Mel. paUoBi, 186^ p. 17. pL x, flga. SA-SSi, in Oour. Aoad. 
Boll? , V(j1. rxiv). 

Outage 165 add— 

1000. VmMt NyttU, Briart et Cornet (Foss. do Bracquegnics, p. 76, pL viii, 
figs. 11-13, m mm. Cour. Acad., Bclg., vol. xxxiv,) is evidently an hrMgla^ 
and very closely allied U> £. hmiicutari«. Qoldf. The latter species is a litde more 
inflated, hut apedniena with more convex valves fvi<k pi, vi. fig. 13,) are also 
often met with, and these hardly differ from tlio Bracquegnies fbnn. 

1094. Femu Luema, Briart et Cornet, (ibidem p. 77, pL Till. figa. 32.28,) 
iatoanappeaTOieeaC^pn««H«. jt- . 

109o A sprcies allied t« Vcnn^ (? Bm-oda) lloyoHO, d'Orb, ia notioed to 

oZi! ' ^''^ ^ "'^ Gro^asand «t Neuk«tbeiDi (Bamia) (lae 

Gttmbers Osth^. Qwnugeb., 1868, p. 7G4). 

0» page 16C add— 

ZvJ^t^i^ ««/ew«H Conrad, from OMtaoetma bada at TCaddanfidd. Nvw 
OnpigaUladdtothe synonyms of JinjphiUt knticulam, (Goldf.)— 
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On page 182 add dManptUni of fho fbUowing neir apedn— 
THETIBONIA. StoUaika, 1B70. (aeep.U8). 
Thbumnu wmniLn, StoSeskn, h. l. Fig. 3. 

S"*. /'Mte nrfwKiDrfe cwoto, kifiata, eeqnilateraii, t;tUvi» tenuUgimi«, in attperficie 
emeenlrice strkMtt *t radiatim minute pimotatit} 9bm paUiaH pn^mdt, poatb» 
amffMiatim fere tuque ad epioem umloitU exteiim; cairn dextra drnHhun earrlhinJibm 
ibu^ €^proxuHaii$t etfitaala Merali poaiica, remta, v. sinistra dentibus cardina- 

Only two Bpceimnw of tiib intemtiiig apeoin wm omtaiiied in tbs dd 

Madras collf^'tion. Iraprc^sior.?! of the sVnill indicate tlwf if, mnsi luivo buen very 
tiiia, ooucciitricallf marlcod with minute striae of ^vrth and ladiately punctated. 
The pdllal impnnian, or at leaat vhat b iakaa h rnnA, h pufectiy diitiiiBt; the 
pnrtrrior sinus reached almost to tlio rnrl of flui ho^'k. The muscular scars are 
orate, marginal^ placed catber liigh up towardii the beaks. The left valve shows 
in^MMdoitt of fhzoe ekady approximate oatdiml toelh, flie tnediaa la laigeett 
directly under the beak, and may liru «• lir.-n hlM, fho two otherR slightly prolonged 
laterally j there is besides a distinct impression of a somevhat remote posterior 
lateral pit, but no distinot anterior lateral pit or tooft la iraaeable. nerigbt 
valve indicates two very approsdmate c;irdiual teeth (or fhn e f jssi ts}, and a very 
minute posterior lateral tootb> The character of the &heU, its ornamentation, and 
partially alao fbe position of tbe cardinal teelli, most markedly resemblei that af 
limMMa (see p. 246), and it will he intcrcstiag fo soe in what rdatigB tbeao two 
gacuBttt aa now accepted, stand to each other. 

JSo0a;%.— Pondichcny. TbO'two speeimeiu fhini wbioh the above notea 
were derived 1iiivl> been received from Madras. They arc in .i bluish grey siliceous 
eandstone together with fin^poieata of AiUale Areotintm, forbes, and some spedes 
of Jn^ioeerat. 

JbrmalioM.— ?TaludB7iir graapb 

Otip«ffel9i adi^ 

10. Vdr,?.,, Conrad, 1870, (Am. Tonni. Conch., VI, p. 74). Ovately 
elongated, tiunid, posteriorly ridged from the umbo, concentrically striated on the 
awftce, eqnivalTed; "left Tolve with a v (?A.) ^liaped cardinal tooth under the 
apex and three couiiir< ased fc.-'li, ii^Tsterior one elongated and parallel with the dorsal 
margin, cardinal phito channelled, deeply so anteriorly." Typo, V. UiUea (Cardium 
mtmm, Conrad, Joum. Acad. Nat So., PhiL, 2iid aer., toL ir, p. 878. pi. 46, 
fig. 17). The description of the hinge-teeth of tho left valve appears to indicate 
arelatioa of this genus to C^ iaa, in which the median cardinal tooth is hurgest, 
«a in Oftwinw (see pl. x. fig- 2)» ^ the atatamont la not dear whfittwf by tho 
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posterior elongated tooth is meant a lateral tooth or not ; in any case it would 
soem to replaoe it whea it extends 'jMuraUd with tlie dorsal mnrr^n.' Until this 
point bM been denied ui», and the rehtton of the shell to C^prhm and Ckatrea 
ascertained, it may be no ndvnntago to replace Conrad's name by anoiher OBCi, 
for the name VeUda had been uaed altead; in brBlaekwaUftraraeeiK 
of apiden. 

On potfe 198, mtder "i^.^Ogprkia mtgntata, Bor., note— 

Bi Jarf find Cornot (Foss. do BracqTH^-iiii p. G8, pi. viii, figs. 26-28, in 
mm. Cour. Acad., Bclg., vol. xxxir), give a figure of the biago of both valves of 
aapeaieewhiobtbeyeajiaidentieal wiUi Sowerby's C. angulak^ of which they 
compared a <;pn€imcn from Blackdown, and the Ijinge of which is badly represented 
by Sowerby in his Min. Coach., pi. 65. Briart and Cornet's figures ahow the 
■pedee to be a VmiUiMTdi^ aotioed (p. 190) m a nb-goiia of Veuiella. 

On page 194 add— 

Cyprhu, pror^nr,. OtTtnT^ol, (Ostbnyerisdi. Grenzgeb., 1868 p 765) 
fiom the Grecnsuud at N eukelhcim (Bavaria). Tbo tumid ibim of the ehdl clo«ji 
resembles that of an Itoavw, binge nnknowB. 

606. C!rpri,,a ^tb-roslmta, Gilmbel. (Correi^pondenz Blatt dcs ZooL MfneMl. 

oribed Hy Oeinlt. m C. rn^fa in Ve»t. Toa ^^MSngfJl^ p. 13. p,. ^. fig. 
CSlrfer 2Sb. C9, Imcardia madlohUt NiU*., wofo 

Xf^ikS^^'^ ' ' ^ ^ thi. -peoie. to be • 

MekteatOia, but also that of Go«/a«M«a aad some snecics of On& a- iH i.- 
knntaiown. a eorr«*t generic det«mrnati««^ Aathebinge 

On page 195 «rf</_ 

1^ F«M«« «?/^r«/„, Con., (Am. .To„rn. Comb., VI n ri a. ^|. « 
on p. 215, wilvNo. 146. WnfttMW [Z«w<!«r<i««»,] /mj/«»«i, 

0«i,«i,c 208 add qflcr Ike third line froin top- 
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T --1' not rn tain whether the same objections wW<dl I l»-ro mxnded ■gaiut 
adopting Gmnocm-(Uum shoold not be lepeated in the present case, Tim ftct i,. 
that nuinemnu reoeoi and flmfl Tmehjfeardia hare the spines placed so low laterally 
.m the ilhs tliat they almost appear to originatA between the ribi, nd ham quite 
the appearance of doing so vlieu the ftirro\rs ai-A not pri^eflj- tvpII pxpo^ed from 
the rook in which the ebells are fonnd imbedded. I cannot easily imagine what 
kind of a mantk-cdge the animal must \\:i\v possened in Older to pndiioe diaip 
ladiating lifae and again In the interstices long spines. 

Conrad aayi that Qahh's C. mnlUrndiaiiim and C. Baulimamm also belong 
to the same sub-goiius. 1 do not tLii.k :it^y necessity exitla fat ^tipa nilfllf 
from the Bub-gcnus Pectunculiu ot Trachjcnrdhim. Thp latter species ha»heeil1j|y 
an oversight suggested to belong to LcBckardium, (on p. 213, sub-No. 61). 

On page 213 — 

Tinder No. G5. Cardinm Ottonis (baud OUe^, Giimbel, (Ostbayerisdi. 
Grenzgeb., 1868, p. 765,} gives a figam ofj and some additional infonnatinn aboof;, 

this species. 

Gm. O'fdiitm (CeratMismet) .%gperj» Gliinbel» /IMdien* p. 76B, flg. 4} ftmn 

Marterbcrg (Bsivaiia). 

65i. Qardiiiiii- Frksciicmc, Giimbel, (Abhandl. Miinchner Akad., x, p. uGS,) 
fimm Klieseil in Bohoemia. The speoies is said to be allied to 0. aemipapilla/ut»f 
Ronsa, which is Pitlicr a Ci'i'mfodi-i-ma, or perhaps n P<ip!/ri':h'". 

66. C intermednim, Kcuss, is stated by G umbel (loc. cit.) to be a youug 
ibnn of O. fftSiteitm, Sow., with which also C. aUemmUt Bss., is identical. In 
place of the nhove species add Lcerie^trdhim Brnhri, Briart ct Cornet, {Foss. do 
Brac^ucgniea, 18C8, p. 67, pL Tii, figs. 1—3, in M»jm. Cour. Acad., Bclg., ixxiv). 

Fii ni ihr, — HjpruxmBM, 

On page 240. rffn' thf ith Hue from lop, add — 

6. Sj/ndonUea, I'irona, dUTcrs from SpharuUtet, and allied genera, by the 
alw«nee of a f BT^fa*! fold, ud bjr baring the cardinal teeth grown togeiJier alnuMt 
in their entire knc^h. The typical species is S. Siegpamaaa, Pit, bam. antBOaou 
beds of the Mcdca Hill in TriauL 

I am acquainted with thk genns mevely Item a notice m tliL- ' Sitzongtberlehter 
of the Geol. Institute, Vicnnn, for 1870, p. 222. li m published by PironB» with 
many other new speoies of Eipfvritijuk, in the Mem. deU Inst. Veneto di ■dflns^ 
V, xiv, for 18a». 
On pofff 841 odt^— 

79-91.— .S'/;A'^rff?ffe.? ^rmeofiimv^ Tlnanica, Fa»ixm»a, Chtiteardiami, Mideeth 
ma, CatuilisoidpoHdct'osa; MadiolUa Zignoana, OattaUiam, l}anmeUi,fa»^eMiafi» 
and MaataongiaiM, and Sgniurites Sloppanimn, are described as new species by Prof. 
Pirona in a paper entiUed "Le niiipuritMi del colle di Medfift nd EWanli," pub- 
lished in Mem. dell Inst. Teneto di sc., V, xiv, for 1869. 
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A aev apfldn of a Eippvrite U also docribed by Firona, vol. xi, ftio. of 
the Atti ddl» am. ital. di ae. nat. I ham not aeeathQ publication itadf. 

Fmitf, — ZmnrmM. 

0»pafe S69 «dd^ 

lla. Vfikofdium tumidum, Bi iart i t Ciirnct, (i'oss. de Buogptagniw, 1868, 
p. 68, pL vii, %a. 6-7, in M<bi. Cour. Aimd., iiclg., vol. xxxiv). 

« 

0» .'/(' 2m , ai the end, add — 

8. Tenea, Goarad, 1870, (Am. Joam. Condb., VI, p. 72). Shell roundly 
ovata^ tiiin* tiuiiid; left tb1y» imdv the apex widi a A-ahaped tooth, the anterior 

lobe of which is coutinueil along the anterior margin of tho sliell, sepuratcd by a 
deep groove ixom it ; in the right valve oro two farrHn.-ii teeth united above, the 
■aterier is fiileatei, villi a pit en eaeb alde^ fha poaterior onr¥«L and difeeled 
cliiiqucly hnckwanls ; typo, T. porUit (3fyH» parSifif Oonnd* noiMed tinder tho 
latter name on p. 262, imdcr No. 4), 

OnpageZS,! add-~ 

127«. Asfartef gtaminm, Conrad, (Am. Journ. Conch., VI, p. 73,) from 
Bipley county, Mississippi. 

148a. Cardita corrugata. Ess., (tmuieosfa njind Reuss. B<rhTi.isf hr KrevM., 
p. 4). Gambel (AbhandL Akad.. Mftnchen, x, p. 508.) considers the Bohemian 
»I)ecies as distinct from th« SngMah, and ntaina to it the naiae originaUr 
given to it by Eeusa. 

16e«. O^ma XunneH, Briart et Cornet, (Foss. de Bracquegnies. 1868, 
p. 70, pi. vn, figs. 8-9, in Mdra. Cour. Acnd., Belg., yd. zxzIt) 

15«. C^^^pi^,B.n»lO.{imem^n,^^t^l%ia,^16). 



On page 294, kst line in the foot note, for No. 109. Mud 118. 
imperfect OMta ffcom the eretaceoua beds near Eegensburg. npon 

pj^ ) Bays that the original of .V. ,n..n,a docs not ad^^ ,U ! ^ 
Jstermination. The name, as likfiwi-* tk.* „i • v J.? ewnof agtMrfa 
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On page 848— 

No. 188, GOmbel considers the spijcics ikim the Bohemian Plcencr, identified 
by Reuas with Ciiculla^a gUtbm, Park., as disaalj aHiiBd. ff mot identbnl, idfli 
Trigomarca Ma(lieronian<r, d'Orb., (sec Abhandl. Acad. SliTnich, x, p. 5CR). 

Page S44, Nos. 156 aud IGl. Gttmbel (loc. cit., p. 5G6.) speaks of the pro- 
bable identity of Barbaiia Oeinitsi with radiata, (ICttiut,), f^AfC» n^n^fiaita, 
d' Orb., non Ai-ea radiata, Baw^ wbioh is pzobBUy • aiMgfhannff, , 

:Paffe 316 add— 

220a. Area hcreynlca, Gumbel, (Ostbaycr. Gi«nzgeb., 1808, p. 766), is baaed 
npon a cart of alaige allied in Hum to ^Mgonoar^a JOstrititritt d'OzK 

Family, — A rictruDA 

Oh page tost— 

No8. 47 — 49. Tlio original specimens of these supposed tliree new species of 
Acieula all bekugi according to Gumbel, (Ncaes Jahrb. L MiiL, 186<5j p. 147J to a 
&p«de« of am eooone Outrea, previously aoticed by thafc anHiar ai oDM to 0. in* 
■erfpAii d'Arch., and fiw which ha prapoaaa Cha oama 0, ittwrnHafa. 

On page 401 — 

Nos. 173—174. These two suppowd new species are, ocoording to Gumbel. 
refeiable to Inocemmus concentricity 

On page 402— 

246. ntketta Irigonu, Schafhseutl, is identical wth V ' >driata, Giim- 
bcl, (Bayer. Alpengcb., 1801, p. 601, and Neucs Jahrb. f. Mia.. 18G5, p. 147), «u 
eocene species. Tiie same author abo notices that the type of Mftnater'l V. jSrf. 
cola is from the Kressenberg, apparently an eocene species. Both thaie qade* 
moit he* tiiereCoiiG^ aUnunated fteuu the list of cietaoeoiu foosils. 
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CLUKtmn USE or tes Fbubcxmiida xhowk noK iss Cbetaoboits Books 

or SousBBiir haok. 

Abbrc. iiitioiifl ''f £jrn.up= or formation?— 

Arr.=Anialoor; Tricli.=Trkliuiopoljr ; Oot.sOotAtoogr; VaL=Valudayttti Vet^Verd^ 

AUmniitiMM of luM of holitiM— 

« Alimii ~ A lim<iw iH<nil H BIj And.BAn<loor; Anap.=Aiuipaudy; Arr.=ArnAloor; Chock. s 
^iw*— ^T™""* t CDBUir.aiGaainajp»Utamj C!(M>ii.vCoonumj CMU.=iGw>UiiMidjr: 
Oiio(li.=OiwduKirt Ctam.BOtaiinKpoaain; Ownd.ssGonidainangmliioi ; Kir.aKan- 

pnujy; Kiiud K;;'.i:1inir; Kaur.=Kr.nfay , Kl^K.liiiir.' ; Kulali.--Kii1,il,or;i^t'rtn); 

Ku].=Kullay; h.uU.=KnI!ygooJj'; Kun.— KuuniJioifi Kurf.=Kumbuiiiij Maith.= 
Maitbal; MoDfjl.=>Ioti(,HepftU(ly ; Mor.=Moraviat<»r; Mull.^Mulloor; NiBD.= 
Ninnyoor; Od.=Odiaiiij 01ap.=0kjiMidf ; Oot^Ootetoor; OotM.=OotM0od; 
OotaaaOolacoil; Vui.miT*aJfy; nn«ih.sFmliMRy; Htn.^Vmmgoeti Fond.*; 
Pondirhcrry ; Pooi3.=Poodoor ; Po'i l]'. — F •i ilic>|uinbm ; rurav.=Paravny ; Sfrjff.= 
Sernganoor ; Scrd.=SerdamongaluiD ; tibiil.=bhillag«ody ; Shotw^Shutanurc j 
Shut^.=Shutamu]i^1nni; Sti^^8tif|pcnuMri Vllt«s«Vaitl0Oo47j Tac^YM* 
ghoor ; Vyl.=Vylapau(ly. 



If. Bi fl«Bin» and i^Min an aomlwNd conMcutiTcIf ; tbt fomwr in Raman, tb* hUv is AnUo nnakn 
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CBBTACE0U8 PtLttiTODA. 

In a similar way, as I have done with the Cephalopoda and the Gastropoda,* 
I shall again briefly summorissc the general palosontologieal and geological facts 
which Lave ber.'u derived from the study of tlic Pclccypoda. Tlio rirlmrss of ihU 
doss of Mollufica is equally great as that of tLe other classes already referrud to, uud 
ttnong the Tarioug genera there am aevvnl irhich were up to date very imperfectly, 
or not nt all, known to occur in crctaecous deposits, ror this reason the study of 
the South Indian cretaceous Pelecypoda has been particularly interesting, and it 
is to lie hiopedi that it will throw some light upon the ooneot generfo determinattott 
of the cretaceous Pclccypoda in general. 

I hnTo described in the present Tolomo 2^ species, of which only very few 
■ire oot (duuraeteriaed irith eviflSdeiit detaO, the materiob Sat tint puiposeliebig as 
yet imperfect 

It is a notoworthy fact that the total (213) number of spooies of Pelecypoda 
is vBiy nearly the same as tiiat of the Gastropoda. The eretaoeona (partionlarly 

the middle and upper) fauna Lolds in lliis respect an intermediate position. For 
during the kaiuozoic period the Gastropoda preponderate over the Pelecypoda, 
andthedUlBrenflelBBifflinciMmai^lGBd iritbbi the On the oontniy, 

during the jnmss-c period the Gastropoda ai L- smalltv in munbers when compaied 
with the Pelecypoda, and the same is also the case in the preceding periods. 

The Si8 species are diBtnhnted in 9 ordem and 81 foanliea (out of 10 eiders 
and 16 families into which I have respectively classed all known fossil and 
recent Pelecypoda). Of genera (including suh-gcucm— these not being scpaiatdy 
eonnted) thne aie 85 Tepresented oat of the much burger number whidk I bare 

noticed citbcr recent or fossil (see Preface p. ix and seq.). 

In order to indicate the zoological value of the mryiwiimf ip n of the South 
Indlaii eretaoeons Pelecypoda, I shall briefly mention flie nnmber of spedlee 
in each order . Fii.iiADArrA with 11; Miacsa with 25; Tbllisacka with 12; 
FzsEMACKi with 11 i Cjumacsa with 4} ZuantACXA xriOx 19; Amoassj. urith 38; 
MTmACMd vtth 29; OgnoAemA irfth 6B; The oiily order of irbieh no repre- 
sentative was found is that of ilie true fresh-water Pelecypoda, the Uxioxacsa. 
The OarMMACSAt being the only true Monomyarian Pelecypoda, and of the lowest 
organdiation, aie, as may be ezpeoted, most nnmeroiu. Of the other ofdets I 
would only alliulo to tlie Cin m.icea which arc comparatively very littte IBftMOntoll. 
although they include the almoet ezdasiTely cretaceous family HjppcatriDJS. Tbis 
■want seema to be doe to the abtenoe, or noin-<exposuro, of coral-reefs and littoral 
diffs. 

In a geolog^l point of view the results are equally interesting. The oxamin- 
ation has. agnn, in general ptond to be in &vour of the tri-division into which 
the South Indian aretaoeooB deposits of the IMdiinopoly district ha^e been divided 
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bjr Mr. H. F. Blanford. The nfymaem to the three gnmpa— Airialoor, THoM- 

nopoly, and Ootatoor— have been, therefore, maintained, as like^^ Isi- iu \hc. nvo for- 
mcr volumes. In a few cases I have noticed that these refeicaces appear a iitUo 
doubtfu], cspedalljr wbefe the loedity Itoe ai the Immdaiy of two ^ups or 
formation, but tl)p error cnnnot Tif> vciy t^-eat, and can easily he si ttlcd, when a 
revision of the country sun'cyed is made possible after a general study of tlie 
oiganie remabiB which the beds eontain. 

Tlie Arrialoor m nnji iirt>red again most prolific in spncics, flinir number being 
106, a little more than two-fifths of the totaL from the Trichiaopoly group 51* 
were reported, aad fipom the Ootatoor 68.t 

To the ArrialoriL- riMil Tiieliinopoly groups sfveii spr-cirs nn^ rrtniinon, *r> '.lie 
Trichinopoly and Ootatoor six, to the Au-ialoor and Ootatoor two, and only two 
species ocour in all the tiude snmje. Theae m» oomparativcly very small propor- 
f ' li.s nnr! •^lioir a distinctness of the flmiM of tiio itiJIteroat gKOUpii whioh eouUL 
hardly liavc been anticipated. 

Out of the total mniiber (a<8) of species there are S9 identioal with those from. 
cretacrNTms t!r■]ln^it?. of Euiope mul otlir-r countries, giving approximately 12 per 
cent. By fai' the greater number of ideutiiioatioiu is to be found among the lover 
organized orders, which is doddedly due in part to the mora reliable records we 
possess of these fossils, J but in part it also appears to indicate that there formerly 
existed a greaii i- vuiifonnity ill the general |>OQgraphical distribution of the lower 
organiswl Ptli-i yi.i tia, than can ho prored in the higher organised orders. 

Among the identical >ji(oiej. 'Awvc ^vo many which arc by all geologists 
regard«l as the best cbacacteristic fossils of the middle and cretaceous deposits of 
Europe, and some of wUdi era alreSidy known also to oocor In Western Asia, Africa 
and America, thus pwieraing a general geographical distribution. Among these 
characteristic fossils deserve special notice Pholodomya cnudata, Eryphila lenticHlurit, 
Ccrdiiim producium, Frotoeofd{«m hillaimm, Tt'lgoiiia tcabra, Modiola fltigcUifera 
and tppica, Inoeenmm Cripsmnw and lubiolus, lludula (ecla, Pectoi CHnafm, 
Ammiiim membfanacenm, Voln qvinquecotUiia and Uevitt Exogym haiioloidea, laei- 
nialti and stifhorbiculata, Grypheea vetieuUtrk and tetieulom, OtifW iHtitvkma, 
peeiiiiata, curiiiata, iiiignUitn, and others. On the whole, liowcver, the Pelccypod, 
as well as the Ccphalopod, and Gastropod, fauna of Southern India, agrees with that 
of the so-called old continent, the American types being comparatively only very 
fow. In the OOOrse of my descriptions I have repeatedly had occasion to notice 
tliat tlic prp^cnt irfoq;rnpbical distribution of several of the families and genera of 
I'elecypoda was ckarly indicated already during the cretaceous period. 

It is also woi*thy of notice bow well the geological position of many of these 
characteristic species in Eoioiie agree* with that in India* as way be inferred ftmn 
the preceding table. 

• Tte «fa«M tn MMwlMt MMU M f» |H>gMdi«NtNi^«natf m««iI«ilwiMn|r«agpiMaaitll 
iMloay to tfc» yawit gmf i ttabaifl^tf (lie apKuociu nM bthgniiiiitoiiiri. 

t Sneiml of tiieie tat dtHOtM, dwifiiBciuIty aming cfakll; (rmtb* UMftdalr iffW nch> •tFMlUifi]r,«Uli*r 
tbof H« Viiludnj ur (^oUUxr) gtuup, or Anu>l»w gMl■^ fhi Mb agfm tepalul to thi taltar IMwm. 

I Tbcir eli«U> WIi%- t^DORUlj- macli better pnRfftAtbtt OcM «r fhe k^glMT orlns. 

ei 
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Thus, for instance, Aoe. Wptianma, Sypk. lenticulari$, Sad. ietta, Ex«q. Jaei- 

iiinl'', Oryph. reticularis, 0«t. uiiffulata, and oilier^ are particularly cliaracferisiiti of 
the upper croLacoous beds in Europe, and in India they are exciuairel; found in 
tfaa Anialoar Ma. On tbtt othor tuund, Inoe. IdOahu, Vota benf, JBxoff. kaikh 
toidec and nvh-oi-hh^nJcfii C= columba), GrypJt. i-<:siculoS'y, Osfrerr cJi!t>ri<iiiii, and etn'i. 
nala characterize the middle oretaoeous beds, chiefly the lower series, and tlioj are 
iwtriioted to the Ootatocx beds in India. Again, there are some, as Cimi produefvm, 
Proioc. hiUamim, VoUt qnuiquecostata, Thohtdoiinjii c">>i?'yl<f, Auii'n. nu-iubraiiaceitm, 
and a few others, which in JBiuopo occur in the middle and upper scries of oreta- 
oooas d^ritB, and those apeeiea ntwintafa a quite gumjlar rortkal dkbibutum in 
India. 

When Prof. B, f orbes first examined the inrertebrate fauna of the South 
Indian oretaoeotis deposits be expressed bimadf in hcTom tit ^tuar being of Neoco> 
mien ago, the conclusions Ticing apparently chiefly based upon the general character 
of the Cephalopoda. My &nt report in YoL I of FaL Indica showed that Fim bes' 
views were Qntenable, but that there are to all appenaaoa several species of Cepha. 
lopoda which arc identical with others occurring in the Gault of Eunqpe^ Snbe^ 
quently after my visit to Europe which was undertaken for the puq>nse of com- 
piuing Forbes' originals, and similar fessib in other collections, I reUuocd* a few 
of the identifications with Gault species, and I dare say, if sufficient materials ibr 
oompariaan were aooesaihle, that number could still bo lessened. When reporting 
upon ae chaiwjter of Che Gasfropod fauna (in Vol. II of Pal. indica), 1 noticed 
only throe Gastropoda which had a remarkably close resemblaooe to Qavlt spedes^ 
but at the same time I pointed out that the oharaoter of the Qastiopod jg 
decidedly upper and middle oretaceous. 

The examhiation of the Pelecypoda has entirely eooiinned ^ view, the more 
so that I hare not been abli' to identify a single sppcies with one trrnn tbe Gault. 
There can be at the present, 1 believe, no doubt entertained against the yicw, that 
the crctaceona deposits of India ooneqiond to flie middle and upper oreteeeoos 
beds of Europe, namely, the OotatoormtdTriehinfipoly p^roups represent d'Orbignv's 
Oemmanim and the lower part of the TuroHien, or Coquand's piinoipal diTisions 
BaUmagien and Cktrentomen. The panUsl Is pRMdy still better with the Qemaa. 
* Pinner.' The Ootat. wr b<td.< — with Am. Sotomagemh and matnUm, Inoceramm 
labiatiu, Exog^ra iuborbiciUuta, Gr^h. sewctt^a— cvidenUy represent the lower 
Plsentr i iiu r ricUnoiioljr beds, (the &tiii» of wUoh oflau does not appear to be very 
weu defined fr«m the pro»iouB,)-^wjth J». pmmfibit, may be best idrntiiled 
with the middle 1'ia.uer. 

The Arrialeor beds oonespond to d»Orbigny's upper part of Ttn-^nien and 
t« tlie Sem.m;,, or t., Coquand's ol,i,f divisions Santonieti and Campauiea Thev 
arc ako Frleotiy e«iuivalent to the upper Phener of Goinan geologists, clmrac 
teriaedby^sm. JitooeramM C>-ipmm,, E^^ra iaciuiala, Grj,uA. ve^i- 

eitlarit, and many othets. "'^ 
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perbet ipociiaia and antwiw vwv ; Antkkar, Atfiaber groKp. 
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PLAli; lULl. 

Kg. ... 1. Gacitamk vasicauKU, £am,, p. 465 j imuii^ tnd fttnt-vifim of m oUf but 

Ftg. ... St. Oeyphxa Aruna, p. 46fi ; an old Ehcll, app«r> and frooUTienrB; Uio sti«ll 
WW attaefaed bjr an oblique, flat anrfiwe at the side of tbe nmbo ; Cmara' 
ptttitm, AniitlMr gr9Uf, 

Rga. 8^7. Owtu [AxaonnragRA] Axooiwns, AM, p. 4T1 ; ipednieBa of vmam dufai ; 

S, 3<i, 3?, sIiIl',- inijfr- uml froni-vii'n-.'i nf an upjn-r valve which was probably 
attachl'U lu a Iraii li uf a or n tt-jm at a l oxal ; 4, 4a, lower volvC atUcbcd 
by a large umboiuil povtioa ; .1, lower ViiKfj with a very amiiU I'f atUch- 
ueat; 6^ kwor Talve, inner-j aide- utd ffonUnamj p''"^ attachmcut 
impaifNtj dM OMtidiriin aidaada ^ to ■» ^ liMk; 7, 7a, upper 
Tdn, iila>, inner- and ]wititiMr.viewi j feom mm JnMftr, Aniaiotr gmf, 
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PLATE mv. 

Figi^ 1— S. Onrasft 4kUM&, SM., pw 485; 1, view of the iM^r valve of Uie mau 

Hpecimen which i» rcpresenUil io fii,'. i, 1 1. ; i, inner-view i.f ii lower 
vulvc ; 3 imiirr-vicw of the upper vulve ; Cvmuitipuiiiam, Arriai««r greiip. 

Fig. ... i. OafRK V ZiTTKUiNA, 5/<>/., p. 473; FflapaHilj/, Arriiil4K)r grv«//. 

Fig. ... 5. Fticmi [CHt^iHirsJ ASpotcmts, StoL, p. 432; ia, show* the strnttton of tbo 
rUm, Md 6i, tbcir Mktive itragth iB«a11iiUi CMhiud^iMnm, Anuilttr 
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FUIE XLT. 



1— ft. Otfib a e t ym om n , M'th., p. 471 j l.ftymng pcclbet apteiiMiii ; 8, So, lower 
nln; 3, 3a, upper valve; 4, the Mme and a lovrer tsIto in ttmr mlanl 
pontum i 6, a laiger upper valve; the stirfaoe about th« Imk inttv Mfndtdi 
ft ih^ Imt vtty Ikkikj Io«w wlv* i <I1 ftom Ban JrrMW 

T— Ik. Ghypu^a vmciLARis, £am., p. 465; Rpecimcns of vwrioiu shapes and sizes; 

7, 9, 10, 12 T^nwnt lomif ot iwgcr, Tulmj 8 and 11 tsa upper, or nulla, 
Wiwj JlftiPMltociiiwewMi^tritai Q MaH vwMi i w i drriabtrtm^ 

Ommu Anuuxnuantt, OHoi, p. 4M! a youDg and ■ mm Mky fgom ipMi* 
aHn, InA pnfcokj dmalm, Atriahor gnmp* 
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i'LAlE XLVI. 

Jigt, 1— S. Ownu5\ [AuscTKtoKiA] nrLoriAKi, p. 466 ; 1, la,\6, three views of • 

pcrrtft 5;>i:i'im(;D, thi.' larf^o valve was attacbiiJ at tho ambo with a lai^ con- 
cavity i &, view of tbc lower valve whicli wae grown to * tovgh larfMe neariy 
by tin wImI* hw «r Utt nini i», pMt«ii«^?inr «f 41m ttn* •p««faun; 
1, boat near ft i w i h —i y ftiwf Aon Aafpimiff, J Wii l wy o ^ yjrwy. 

Fig. ... 8. PucATi:u iKmeius, 4M.,p. US; conMtodlgnnor 1]i0apa«imMMpnmt*d 

in fijr- 8, pi. xixiv. 

Fig. ... i, 0»TREA i_ALecTRT0KiA] ccfCLLOiBESi, fiJW., p. 4^7 j i, ia, 4 6, aDt«rior-, baek- 
md ioBMoTMrndf m low vain t Aniditr, JrrMotr snap. 

Wigf. 8^4. PUCMVU HUUnoontfl, Ari«», MCj 6, a specimen with a (mall plMtof 
■ItadHMiBt nd TCiy BQUMnm^ Mobroas ribe ; from neor Jbt mla i u^ u mi i 
^tttt-rirnvtvpgw mi bmrnlnn, broadly attMhid md aniiii dinned ; 
ham acw ^Anvmiu^f, ]WeiiMyg(f fwy. 
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PLiTB xim 

Kgt. 1—1. OsTB£A [AiEcrBTOTeu] mnrruHi, Zbm^ p. Mfl; 1, s bww nln,.friaiin- 

C'|>i.i1 vluiL-^ riljfl, tfae median «iMtIwhi|pNt; t, vpptr wIto; BMr AnfciNM* 

*— *- Oniuu [AixCTBTONiA] vsr.r,.xTA,ScAlM., p. 470; 3, inner-Tiew of an opjiet 
*iil?e; «,bMk-viMr ct ati upper vain wiyi the tomuiid pmtiea dxtadcd; 
4 f,* poriwioivview of the \ugtt pnti<m oT iiig^. 4; Oaiuti, drrMotr fray. 

6—7. PuCMtn^ nmUB. 5/^/., p. 44«; 5 and 6, vifv.. ,,r l%wfr nr ntfn.bed valTW, 
with the ifcell enrface moeUv well preserved; from near MorariaUor; 7, WW 
of lofv,:,- vnK , and of thv pi,st,'rior side of « flpHlillm witt thit AMj Mulkt^ 
nearly «itareiy worn off; from OoUttmr, OtoiMter 

• aa6nfdtohtlM4MilMpi.«Ottil(.(. 
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nght valve, and 6 a ■ ? ' ^' "f a (ngtamUxy 

Axo»,., v.vaj,vTa, SM., „. 4,9. - ^ . _ 

««eh worn off- 10.12 J «l»oU-8w&ce wry 
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PT.ATE XLIX. 

i-i. OsTREi [AI.Ecravo^fuJ cajukita, £am,, p. 488 ; 1, U, onter. and inner-vwin of 
a perfect right «i«niW <A tbe tittk; aittar.ti«w oT »I*ft wire s 

Sa> iooMMriew nf tbe uaboail fgclion of lli* mm} Omn, IWniMVf^ 

»-4. OnuA Tmoessia, ifo^., p. 474 j right mi left «dv«i, mid 4*, piwtcmr-Twir 

■arriaUor fra^ 

7-8. Nocn«ua 5/./., p. 347 , sida- .ad Wmw, rf . right vd«, 

jioMtoiie; drrkawrgmp. 
10. AXB.* shL, 847, coiMM «W«f Iff. M <n pi >m 
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PLATE L 

■2. OsiUA TEtuoEKSi^ Stol., p. 47 ianer- views of the valvca rcpreaenteU in 
S» THiliMKiA lONOHiut^ AM, p. 4Wi oart at « lift nln, lida- and poiteiw- 

4. PkiDi4 0iirainiiiu,i*CM,p. SSft; tagg of d^Oifaigiijr'i ori^mil fignva. 

6. Gi»Tiiiuaouinii»i»J)i|^i,p.4M( capro(dX)iliigii|r*ifli^^ 

e. AicA TiLTfiTin ATA , 8(ol., p. 8B7 { ooimoM tiwr «{ fh* tjp« lycaiiiini npraiMited 

in fii^. 37, pi. xvii. 

7. TttiooNOAiiCA eAUAKA, F^then, p. 854 J side- aad umbooAl-views »f a perfect 

8. Aiimoui»»]m»^Oi4.«p,M9} AiidSe«i)9,0»<« 

9. BtiiAiu numu. acafc^p. MT; aide- rad anbonl'TiMn of % ^ecineii «Hli 
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SEHOIlGtS 

GEOLOqWAL SUBVBI 0\ INBU. 



▼h. I. 



Bulb-aaiiVWi 



nTik. ABfl* Coal rWMv-KMoilail 'C*-»»«*i»wi W«rtm Tili^ 



vob VI. 



KwBKarii Old rWd^T««|» rf WmIm mI Ctolnl M tiP ^^ M* IMniUa wwji^ imr— ■ 
Il0Bliay<— Oa 0»!|gAMmifBfata, . 

4 

VouTlL Itl. Muvi TfaJkyw IMw. OmUH. Htowl 8MlHH<-fl«l- M«i.iicorr. Shllto-g n.U»ii^- 
KS, Him <. KnlMAulOid'Uti Hmrau Pwgtw Owl 'tM*. ». 4ft to. FrinlBcBAd. 

rAL^HTOiiOGU mncA, 

Bcinu flgam nrJ dMrrlvtinia of Uic Ormiuic rtimulm oMiAMd diiriBc th« prognM of tt» Oealogual Sorrcj irf 
Thtw »n. pnblWiM in Kiiwiciili. . . ,• .luInK »ii litlinpuplKd I'Lit^^ KoyMto., with drarripim^ t>* « r«Utiw^^ 
tiiioimt of k'lwr-tiwi, nilh fcwor j l . ■ A >■ suKjmilM ia imei every Hire* moilUin. or on tbo ! t .1 r,. r, . April.*3<ll>', nott 
(Tctubtr, in <ach jtm, or lliO four porU fo* on* jmt iaflSB noBbet. l?ri« 2 St. tub Fawwaliu. Xbo followuiij biire nltrJuly 

Gsx. L TW Fowl C<ciu>iop«l> aTthB CmUmu Mi of iMlbn laib (BthiWto-lfMUIMat, H n*tai, willi 
•m. n. nNMUflMtftkalt^atkaMii. ait liMiMftteM keen | 



. 1 * ni, or tbn MOSplrtc Striwof Uie Crphil. -.^ -In. iiny li.i Lid ■.rjnii..! r. .-rtlirr. fr.rvn.Tij tt* 



So. IV, 1. TlHircrtcfantc fb»tU fnxa tho Puiclwt Rodia. bj Pnif. T. TT. FTii vl.' , . Vrtm 2 TU. 

BICT,!— U. The GartniHHU of tin* Crclnwoiit Rockior Soatlu^i: ln i: i, js I'l it.. with UWiltpiim xitt> tCO, Wag 

Vol. 1 1 of tl>« Crttacmiie k'nuua of Suatbcra Indk, l'r>c« 20 lU. (£2). 
K n. VI, I — t. Hie PkKcjpodn (bWnlvM) of the CrirtoHow Ktxkt of Soalten lad^ IS PlatM, pp. 22S. FrKv 8 lU. (16<.)- 
- - 4-8. „ „ .. „ . ,M„|>p.Wa.„S„ (ifif.). 



BS00BD3 OF TH£ QEOLOOICAL BUUVEY OF tSOU. 



riu' Rk-ovv* of th« OiNiloeWI Hnrrvy iriU bo iaaM (jur^rfr MrMtt*. Vte, iMit, tad WnmillWl- Ifew 
tirkf and rapon t abttrKUaC uiotu di'tnUM work; n tl w mUl (IhMlllil^^^ailllllli la MbIWI. ail< M 

to Libn>r<; Tlii')- ^rt! of tl- *— J— — » ll— J— » ln(niat|lj ymai- 

TL. ,,„,:„=.i .i_i,..-r.|:.i -.r (ntaMtaagrjirtiktlli. (4f> IM» iNlltMd. ttmnmM, At bl^ 4 



Ortlit nritnln, 8 A*. (U.), ^ ^ 

1MittopilawianlN(itai«iiRtitad|UW,8N-u..: isoa^Soi.! U7Ck4H«fc.iriATIIlM.te.i t>n.SIIiw. 



Digitized by 



Digitized by Google 



_Digitized by Google 




Digitized by Gooj^Ie 



